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The major concerns of this study were to determine 
the extent of need for bio-medical electronic technicians and to 
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curriculum for training to fill that need. Following a review of 
medical and electronic literature, a survey Instrument was developed 
and sent to hospitals, manufacturers, clinics, and research centers 
in the bio-medical field. The data were analyzed and presented to an 
advisory comaittee which assisted in the determination of the areas 
of concentration and curriculum. The greatest need for Bio-Medical 
Electronic Technicians was in the area of maintaining and servicing, 
and a lessee need was for engineering aids and technicians capable of 
modifying and adapting equipment. It was concLuded that to meet these 
deinands the technician needs an in-depth knowledge of basic 
electronics with abilities to read and interpret schematic diagrams. 
Suggestions for the curriculum included emphasis on the service and 
maintenance of equipment, but not neglecting modification, adaption, 
and operation, A proposed 2-year (six quarters) program would 
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a functional technical core curriculum, a curriculum tb train technicians 
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CHAPTER I 



INTRODUCTION 



STATEMENT OF THE PROBLEM 



The problem is twofold. The first step is to determine in which 
areas of assistance there is a need for bio-medical electronic techni- 
cians. Possible areas of assistance are in developing, manufacturing, 
testing, selling, servicing, operating and maintaining electronic devices 
and systems used in bio-medical work, The second step in the problem 
is to determine what would constitute a functional technical core cur- 
I'iculum, a curriculum to train technicians in the most needed areas of 
assistance as determined in the first step of the problem. 

PURPOSE OF THE STUDY 

The purpose of the study is to provide a curriculum that could be 
offered by the Western Wisconsin Technical Institute to fill the needs 
of clinics, research centers, hospitals, distributors and manufacturers 
of bio- medical equipment for bio-medical electronic technicians. 

For a better understanding of the inference of some terms used 
in this paper, the following definitions are given; 
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1. Technical core refers to that portion of an associate degree 
curriciilum consisting of all subjects that directly and immediately 
pertain to the speciali'sed occupational education of technicians. ^ 
Generally, the technical core constitutes 45 per cent to 57 per cent 
of the curriculum. 



2. Ar eas of assistance means those particular services the 
technician might be performing in working with, or as an assistant 
to engineers, researchers, doctors and other medical personnel. 



3. Technical program is used synonymously with associate 
degree program. Technical is used to describe a broad middle level 
of occupations, not necessarily professions, but more rigoi’ous and 
theoretical than the trades or more specialised and applied than most 
professions. Program refers to the whole group or sequence of 
courses which make up the curriculum for an occupational education, 
designed to provide a balance of general, theoretical and technical 
information. Hence a technical program is an occupational education 

^American Society for Engineering Education, Characteristics 
of Excellence in Engineering Technology Educati on, Pinal Report of 
the Evaluation of Technical Institute Education, (^bana, Illinois: 

The American Society for Engineering Education, 1962), p. 32, 
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for middle level occupations between the trades and professions 
specialized and applied yet theoretical in nature.^ 



4 ^ Electronic is defined as follows: 

Involving the flow of electrons in a vacuum or through semiconduc- 
tors. Of or pertaining to electronics i.e. to that branch of physics 
that treats of the emission, transmission, behavior, and effect o 
electrons, especially as applied by means of vacuum tubes cathode- 
ray tubes, photoelectric cells,gand the like, together with the 
associated electrical devices. 



5. Bio-medical is a contraction of biology and medicine. The 
term is generally combined with some field of engineering, such as 
mechanical, chemical or electronic. In this paper, the combination ir- 
with electronics or instrumentation; hence, its ultimate use infers a 
technician from an engineering field related to electronics or instrumen 
tation who would be working with a medical doctor or biologist. It will 
also be used to identify electronic equipment or instrumentation that is 
to have a medical or biological use. 



^V/isconsin Board of Vocational, Technical and Adult Education, 
fnr Proffram Development an d Evaluatign , (Madis^. Wis- 
^B^ Wi^onsin Board of Vocational, TiSHHI SaT^nd Adult Education. 

1969), p. 10. 



^Allen, WlUiam H. (ed). Dictionary of Technical Terms for 
Aerospace Use. Natioiml Aeronautics and Space Administration, 
WaBhington, D.Ci, 1965, p. 96* 
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ORGANIZATION OF THE PAPER 



Thn idea for this paper came to the author first through observa- 
tions of the increased use of electronic equipment and instruments by 
Llie medical professions. As early as 19645 through visits to hospitals 
and the reading of literature, the need for technicians in the medical 
fields was becoming obvious. The idea was reinforced strongly after 
reading a paper presented by Arthur I, Nelson, President of The 
Technical Education Research Center, in which he mentioned the 
development of a post-high school technical program in Bio- Medical 
Equipment Technology. Nelson cited the rapid growdh of bio-medical 
engineering. In his discussions with industrial and medical leaders, 
there was indicated a need for technicians in this expanding field. He 

also commented that there were no programs in the bio-medical 

4 

equipment technology in the United States. 

In a letter, dated April 6, 1967, to Mr. Charles G. Richardson, 
Director, School of Vccational, Technical and Adult Education, 

La Crosse, Wisconsin, from Mr. C. L. Greiber, Director of the 
Wisconsin State Board of Vocational, Technical and Adult Education, 

“^Nelson, Arthur H, , "A Coordinated Research Effort -- Devel- 
oping Tochnlcal Education Programs in Emerging Technologies", 
Denver, Colorado: December 5, 1966, 
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i1; wan stated that in planning the new Health Science facility, bio- 
medical electronic technology should be studied. With this encourage- 
ment, tlie author began gathering information pertaining to the bio-medical 
fiehl. 

While on a trip to the Western part of the United States during 
tlic summer of 1967, a number of inte .ews were held with personnel 
from manufacturers, educational institutions and medical facilities 
concerning the need for bio-medical equipment technicians. The con- 

H<msus was very strongly expressed that there was a need for technicians. 
One manufacturer was in the process of training its own personnel 

because no qualified technicians were available. 

The information presented in this paper consists of a search 
of medical and electronic journals for supportive material and the 
results of a survey sent to manufacturers, distributors, hospitals, 
clinics and research centers. The results of the survey along with 
collected information will be reviewed by a steering committee, to 
determine the content for the "technical core" of the curriculum. 



LIMITATIONS OF THE STUDY 

Research of literature was limited to the Stout State University 
Library, La Crosse State University Library, Western Wisconsin 
Technical Institute Library, and literature available in the author's 
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files of collected studies and documents. The study does not intend 
to produce course outlines j only the topical materis.i. and equipment 
that should be contained in the courses. The technical core content 
here presented should not be construed to be idealj but accepted as a 
guide only to be proved by putting this material into operation. 



CHAPTER II 



REVIEW OF THE LITERATURE 
SIMILAR STUDIES 

Medical electronics may date back to the year 1895, when Roentgen 
discovered X~ray, a date which preceded the development of the triode 
vacuum tube by ten years. Yet in the years since, the use of electronics 
in medicine has not kept pace with the use and development of electronics 
in other fields. Only in the last decaoc has medical electronics tended 
to close this gap between electronic instrumentation in medicine and 
electronic instrumentation applications in general. ^ It would seem 
reasonable, then, that there should have been a need created for electronic 
technicians in this emerging field of medical electronics. In a field 
where specific programs in medical engineering have been established 
in a numbei’ of universities, it. should follow that there would be a need 
for technicians in this field as there has been in other engineering fields. 

The author's search revealed only one study having been made 
on bio-medical electronics programs for technicians. This study was 
conducted by the Technical Education Research Center, Inc. of 

-Joseph H. Wujek, Jr., "Medical Instrumentation Systems, ” 
Electronics World, Volume 78, No. 1 (January, 1968), p. 30. 
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Cambridge, Massachusetts , and performed pursuant to a grant with 
ilic Office of Education, United States Department of Health, Education 
and Welfare. The author did not try to duplicate this work, but has 
utilized tlic information contained therein as a basis for this study. 

The Technical Education Research Center Study will henceforth be 
referred to as the TERC Study, 

The introduction to the TERC Study reads: 

Recent advances in the fields of electronics and instrumen- 
tation have resulted both in the acceleration of medical technology 
in terms of equipment and procedxires, and the creation of a need 
for people able to understand and effectively utilize these new 
gains. The proliferation of increasingly more complete and 
sophisticated instruments and methods in this area has created, 
among other things, a need for technicians capable of servicing 
and rnaintalning the bio-medical equipment used in hospitals 
and medical research institutes. The development of this tech- 
nology has opened up a new area of employment -- one which 
requires its personnel to be trained specifically to meet its 
needs , ^ 

Bio-medical equipment manufacturing has been a rapidly growing 
industry in the past few years as is Indicated in the TERC Study, and 
as further indicated by very recent data found In Investor's Spotlight 
which states ; 



^Development and Evaluation of Educational Programs in 
Bio- Medical Equipment Technology. Phase !, Technical Education 
Research Center Inc. , Cambridge, Massachusetts, (Bethesda, 
Maryland; ERIC Document Reproductioh Service, ED 016845, 1967). 
1 60 pages. 
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Available statistics indicate that the bio-medical electronics 



industry is preparing for a period of sharply accelerating growth 
in the years ahead. Total industry sales not including X=ray 
and EDP equipment were about $2 60 millior; in 1967. I^ast year 
volume I'ose to approximately $300 million and should reach 
$500 million by 1970 and top $1 billion by 1975 for a projected 
growth rate of over 20 per cent per year! 



To these figures must be added X-ray equipment sales which 
run around $150 million and are growing about 10 per cent a 
year. More importantly^ electronic data processing volume^ 
believed to be approximately $125 millionj is expected to 
increase nearly 3 00 per cent by 1975 as the computer gains 
acceptance for phyaiological data handling. " 



The preceding should be a good indicator of the rapid growth in 
the use of now bio^medlcal systems and instruments. 



The TERC Study goes on to indicate the lack of training programs : 



At present there are fev/ educational programs in existence 
to prepare men specifically as Bio- Medical Equipment Techni- 
cians (BMET*s). This lack of training opportunities has created 
an occupational vacuum; there is a lack of individuals able to 
fill the roles fostered by technological advances. There is 
evidence that the lack of educational programs for BMET's is 
adversely affecting many national health programs now under- 
wayj andj unless corrected, may impair i^e quality and 
efficiency of our nation health services. 



The Marshall Company, Inc. , '^Investor^s Spotlight, " Bio- Medical 
Electronics 8 Stocks to Gain, A Report Prepared by Research Corres- 
pondent “ Spear and Staff, Inc. (Babson Park, Massachusetts, Aprils 
1969) p. 1. 

5 

TERC Study, loc, cit. , p. 1. 
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The TERC Study had a three-fold purpose. Going on ^>^6 assumption 
that there was a need for BMET's, the first step uas to find the extent 
of the need. Once the need had been verified, the specification for the 
technician had to be established. These might be job functions, char- 
acteristics, employment opportunities and location of the employment 
opportunities , 

The third step was to develop a preliminary framework the 

curriculum, a curriculum which would properly prepare technicians 

6 

to meet the specifications for a BMET. 

The TERC Study was started in April, 1966, and completed in 
June, 1967. Much of the survey work was done by unstructured inter- 
views. Those interviewed included medical schools, medical research 
institutes, hospitals, and bio-medical equipment manufacturers. 

One result showed that there was little formal training taking 
place for BMET's, and that those technicians that could be identified 
in the field had electrical, electronic or instrumentation backgrounds. 
Their training seemed to lack, in varying degrees, basic education in 
the various disciplines thought necessary for this technology. It was 
also observed that the on-the-job training these technicians received 
was rather restricted to specific pieces of equipment. 



®Ibid, p. 1 
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As someone familiar with the concepts of technical education 
might suspect, the lack of a formalized educational program for the 
technician left the technician lacking in the ability to develop and grow 

In this rapidly changing technology . This would indicate prmiarily a 
lack of basic knowledge in mathematics, science and even electronics 

itself. There was also an indication that professionals were performing 
tasks that could have been handled by technicians who had the proper 
training. The result would have been better use of professional time. 
Employment opportunities were indicated in three major categories of 
employers -- hospitals, equipment manufacturers and medical research 

institutes* 

Because of the lack of funds and the lack of Information in this 
field, the TERC Study was confined to obtaining factual occupational 
information related to the development of employment opportunities, 
functions, and other characteristics of BMET's. This did provide 
information for a preliminary outline of a curriculum for BMET's. 

The curriculum outline that was developed by the TERC Study is shown 
in Table I (table follows on next pq.ge). As a result of these limitations, 
it was recommended that at a later date a carefully designed curriculum 
be developed and evaluated, and that the necessary instructional materi- 
als be tested. The basic study then did rot do what this study proposed 
to do, but it is a good foundation, 

Q ^TERC Study, op, cit, , p, 3, 

ERIC 
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TABLE I 

PRM.IMINARY BMET CURRICULUM 




First Semester 



Class Lab Credit 



Bio-Medical Techniques I 
Electrical Fundemantals 
Principles of Electronics 
Physics I (Mechanics) 
Mathematics I 
English I 



Second Semester 

BiO“Medical Teelmiquea II 

AC and DC Circuits 

Basic Electronic Circuits 

Physics II (Heat, Light, Sound) 

Mathematics II 

English II 



Third Semester 

Bio-Medical Techniques III 
BiQ-Medlcal Electronics Systems 1 
Basic Pulse Circuits 
Mathematics III 
P^cholo^ I 
Report Writing 



Fourth Semester 

Bio-Medical Techniques IV 

Bio-Medical Electronic Systems II 

Bio-Medical Equipment Construction aril Design 

Basic Computers 

P^chology II 

Speech 



Total 



Bio-Medical Component 
Electrical/Electronio Component 
Physic s/^athematios Component 
General Education Component 



2 


3 


3 


2 


3 


3 


2 


3 


3 


3 


3 


4 


3 


0 


3 




0 




15 


12 


19 



2 


3 


3 


2 


3 


3 


2 


3 


3 


3 


3 


4 


3 


0 


3 




0 




15 


12 


19 



3 


3 


4 


2 


3 


3 


2 


3 


3 


3 


0 


3 


3 


0 


3 


2 


0 


2 


15 


9 


18 



3 


3 


4 


3 


3 


4 


1 


3 


2 


2 


3 


3 


3 


0 


3 


2 


0 


2 


14 


12 


18 



16 


21 


23 


10 


15 


15 


17 


9 


20 


16 


0 


16 


54 


45 


74 



Sour o© I THIG Study, p, 90 
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On the basis of the data gathered the following conclusions were 
drawn: 

1, There is a current need for between 1, 350 and 1, 450 
technicians to service and maintain bio-medical equip- 
jYxent in the I^evr England and A/tid— .Atlantic regions ^ 



O 
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2. This need, projected to 1970, increases to between 
3, 200 and 3, 700 BMET's; 



3. The greatest opportunity for employment is with manu- 
facturers of bio-medical equipment, although the more 
sophisticated jobs are found in hospitals and research 
institutions; 



4. There are four general job types that a BMET will fill: 



a. Rudimentary service and mairitenance under close 
supervision by the production manager in the manu- 
facturer setting or the chief engineer in the hospital 
setting, and providing and average salary of $6, 800; 

b. General service and maintenance requiring greater 
competencies not only with respect to the quality of 
his work, but also with respect to the number of 
tasks expected of him, and supervised to a greater 
degree by professional people and providing an 
average salary of $7,400; 

c. Sophisticated service and maintenance that so would 
involve design and modification of equipment almost 
exclusively under the supervision of professional 
people and providing an average salary of $8, 400; 
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d. Sales oriented service under the supervision of the 
sales managerj and providing an average salary of 
$9, 000;3 

Further conclusions emphasized the lack of training programs 
for BMET's and the inadequate preparation of many of the technicians 
employed. The TERC Study was confined to the Eastern part of the 
United States; however the conclusions contained a definite statement 
projecting the study beyond the Eastern Regions of the United States. 

It was stated: 



Although the Field Study was specifically focused on the 
New England and Middle Atlantic regions, it is believed that 
the need for and basic characteristics for BMET's throughout 
the United States will not vary greatly from those in the regions 
studied. 

Very conservatively there Is estimated to be a national 
need for educational programs to provide at least 2, 000 
BMET's per year in the United States utilizing a curriculum 
such as outlined preliminarily in this report. Although this 
number will not fill all of the employment opportunities for 
BMET's, it will provide a hard core of well“trained techni 
cians. Since the need for BMET's is distributed throughout 
the United States, this requirement implies a need for ^ 
least fifty geographically distributed educational InstituUons 

such as technical institutes and community /junior colleges 

to establi|h educational programs for BMET's as quickly as 
possible. 



® TERC Study, loc, cit. , pp. 99 - 100. 
®TERC Study, ■ op. cit, pp. 100 - 101. 
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It would appear that a whole new approach might have to be taken 
in cleveloping a technical core for the curriculum to train BMET's. The 
conclusions state further: 

The technician capable of filling the existing and developing 
employment opportunities for BMET's identified by this Field 
Study will be a new type of technician. His preparation will 
require a new type of interdisciplinary curriculums.. 

A very general projection of a curricula for bio~medical techni 
cians was made in an editorial in Medical Research Engineering, 

The curricula list was part of the separate material made available to 

■J.J. 12 

the preliminary advisory committee. 

Berkley emphasized that the technicians should not be narrowly 
trained in one field such as physics^ zoology, or physiology, but should 
have a more divergent background consisting of a combination of these 
specialities, 

He also noted the effects in institutions that lack trained techni- 

c ians : 



There are a number of effects (all adverse) which predictably 




^®TERC Study, op. cit, , p. 100. 

-^Berkley, Carl, ’‘Training Technical Assistants*', Medical 
Research Engineering, 6:7-9, 2nd Quarter 1967. 

1 2 

See Appendix A, 

^®Ibid, , p. 8, 
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occur in an institution or a laboratory lacking competent bio- 
medical engineering technical assistants, (a) The equipment 
"appears” to work and gives entirely erroneous or irreproducible 
results, (b) The equipment may work sporadically between 
visits of the manufacturers* maintenance and service men. (c) 
Kquipment intended for other purposes is modified resulting in 
locomotives being used as wheelbarrows, or (d) Ph. D. *s in 
bio-medical engineering are impressed into service as techni- 
cians. 




Berkley makes a final recommendation that the training for the 

bio-medical field might start in the high school continuing on through 

all post high school levels, with some persons stopping off at different 

levels along the way, and with the outstanding students going on to 

1 ^ 

become the bio-medical engineers of the future. 

To understand the relationship between Electronic Technology, 
Health Occupations and Bio-Medical Electronics one should review the 
general curricula being offered . in Electronic Technology and the Health 
Occupations , 

ELECTROMC TECHNOLOGY 

The first suggested curriculum guide for a two-year full-time 
program to educate highly skilled electronic technicians was published 
by the U.S. Office of Education in 1960. Rapid technological develop- 
ments in electronics caused the guide to be re\rised in 1966. The 



l ^Ibid. , p. 9, 
^^Ibtd., p. 9 
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original l.'JBO guide was used extensively in the development of the first 
Kleetronic Technology Program established at \^estern Wisconsin 
Technical Institute, in September of 1961. The program began as a 
broad, two-year vocational program for electronic servicing technicians. 
During the school year of 1962-63 the program received NEDA Title 
VIII approval, resulting In additional financial aids, which allowed for 
expansion and improvement of the program. The emphasis of the 
curriculum was shifted from servicing to industrial technology during 
the 1964-65 school year. The program was evaluated by the Wisconsin 
State Board of Vocational, Technical and Adult Education, and in April, 
1966, the school was given authority to grant the Associate of Science 
Degree in Industrial Electronics to students meeting the requirements 
of the program. A constant effort has been made to keep course con- 
tent, equipment and the instructional staff up to date. 

Western Wisconsin Teclinical Institute was designated by the 
State Board as the pilot school for Quarter System operation for the 
school year of 1969-70. This resulted in the elrctronics program being 
revised from four semesters to six quarters. This did not alter the 
basic content of the curriculum, but has caused reconsideration of the 
structure of many of the courses. The six quarter system does, how- 
ever, provide greater degrees of freedom and flexibility over the four 
semester program. 
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The purpose of the Electronic Technology Program, as set forth 
in the program monograph, reads: 

The purpose of the course is to fulfill the philosophy 
of vocational-technical education. 

This program will do more than prepare the student 
in his technical specialty. On completion of his schooling 
the technician must be ready to take his place in industry. 
Tlicr-ofore, the training the technician will get under the 
technology program must be acceptable to industry in all 
aspects . 

To meet industry's criteria, the school's program 
will produce a technician who is well spoken, who ca 
relate to others and who can communicate with others. 

The technician will not only speak the language of the 
engineer, but he will be able to interpret the engineer 
in his plans to solve engineering problems on his level, 
as they arise. Therefore, he will be versed in mathe- 
matics and the related sciences. He will know and 
understand the history and economics of the world In 
which we live. 

The scope of the training in this technology will 
train a complete technj^ian, which involves more than 
technical proficiency. 

The curriculum, listed in Table II, is divided into three parts 
according to the Guidelines for Associate Degree Programs set forth 
by the Wisconsin State Board of Vocational, Technical and Adult Edu- 
cation. The first part, general education, has a minimum of 23 quarter 
credits including communications skills and social studies. The second 



' ^^Electronic Technology Monograph, Board For Vocational, 
Technical and Adult Education, I.a Crosse, Wisconsin, 1965, p. 6. 
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TABLE II 

ELECTRONIC TECMOLOGY 




First Quarter 

Communications Skills 1 
Technical Mathematics 1 
Electronic Methods 1 
DC Circuits 
Technical Drauing 

Second Quarter 

Communications Skills 2 
Technical Mathematics 2 
Technical Physics 1 
Electronic Methods 2 
AC Circuits 

Third Quarter 

Social Science 
Technical Mathematics 3 
Technical Physics 2 
Active Devices 
Electric Machinery 

Fourth Quarter 

Social Science 
Technical Physics 3 
Introduction to Computer Science 
Linear Electronic Circuits 
Pulse Circuits 

Fifth Quarter 

Social Science 
Social Science Elective 
Non-linear Electronic Circuits 
Electronic Computer Concepts 
Industrial Electronics 1 
Elective (any area) 

Sixth Quarter 

Communications Skills 3 
Social Science Elective 
Industrial ElectronlGs 2 
Electronic Problem 
Techr.leal Elective 




2G 



20 



pat'lj tlio basic; supportive core, has a requirement of 14 quarter credits 
of matliomatica and nine quarter credits of physical science. The 
mathernatics sequence progresses through an introduction to calculus. 
The physical science involves measurenient. mechanisms, fluids, gases, 
heat, optics and sound. The third part, the technical core, has 57 
quarter credits devoted to electronic and related subjects to give a 
total of 103 quarter credits. 

The technical core, the heart of the program, has been developed 
to accept entering students with no previous experience in elecix onics. 

In the two electronic methods, courses the student receives Instruction 
in the use of electronic instruments, tools, techniques of soldering and 
handleing components. These courses also give an overview of the 
field of electronics. The AC and DC courses are traditional, but they 
are mathematically based and the latest concepts are used in these 
foundation courses. Solid state devices are emphasized throughout the 
program, in the active devices, pulse circuits, linear and non-linear 
circuits, and industrial electronics courses. Several important features 
of the program are the electronic computer concepts course which 
deals with number systems; boolean algebra and logic circuitry, and the 
electronic problem course where independent work toward the solution 
of a practical problem, involving materials, processes, specifications 
and results of the problem, are made in a written and oral report. 
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An impor'tant addition to the program has been the Introduction 
to Computer Science Course which introduces the teclinical student to 
computer use and computer language. 

The relationship of the Electronic Program can be shown In the 
Flow Chart, Figure I. The chart shows the flow the basic supportiv^e 
core into the technical specialty portion of the program and how the 
technical speciality itself is interrelated. The chart shows the relevancy 
of each course. It should also be noted that six quarter credits can be 
elected in some area the student might desirCj adding a degree of 
flexibility. These electives may be in areas such as hydraulics, 
mechanisms, mathematics, business or marketing. 



HEALTH PROGRAMS 




Western Wisconsin Technical Instihite has been offering programs 
in the field for several years. The first programs were in Practical 
Nursing and Dental Assisting, and, later, programs in Medical Assis- 
tant, Nursing Assistant, and Operating Room AsBistant have been 
offered. These are conducted in well-equipped laboratories and class- 
rooms in the institute, and clinical experience is offered In area 
hospitals and clinics. An associate degree program to train Medical 
Laboratory Technicians will begin with the fall term of 1970, This 
program will add depth to the existing medical technology staff and 
expand the laboratory equipment available in the school. 
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The proposed curriculum for the Medical Laboratory Technician 
program is shown in Appendix B. Future programs in Radiological 
Technician, Medical Records Technology and Electroencphologram 
Technology have been planned. 



BIO- MEDICAL ELECTROmCS 



Having examined the current offerings in the two-year Electronic 
Associate Degree Program at Western Wisconsin Technical Institute, 
one should examine the possible program offerings in the field of Bio- 
Medical Electronics. 

The science of electronics is the "liaison officer 
responsible for converging the life sciences and the 
physical sciences into a single society. The organiza- 
tion of widely divergent fields that seemed to stay apart 
until the science of electronics was put to Work in the 
life sciences, resulted in man-made disciplines with 
titles such as "bio-medical electronics", "biophysics 
and "bio-medical engineering".^’^ 

It has taken a great deal of understanding on both sides for these 
disciplines to get together. A competent Investigator in one field can- 
not just "read up" in another and enter into it. One solution was group 
work, well organized and properly directed, by members of each field. 
This cooperation has resulted in the rapid advances in the bio— medical 



^ ’^Herrick, J. P., "History of Bio-Medical Electronics Art, " 
Proceedings of the IRE, 50:1173-77, May, 1962, 
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olof'tronics fielti in the last decade. Instrumentation has been funda- 
irH.-ntally important in the development of this interzonal field, and it 
is in the area of instrumentation that the technician will find he is very 
nuu’li ncedod. 

In writing about electronics in clinical research, Mackay states: 

By electronics, we may mean circuits containing com- 
ponents in which the mean path of the current carriers is 
comparable with the physical dimensions of the elements. 

These can amplify (e. g. , thyratrons, transistors, tubes) 
and give rapid responses. Thus, they are useful components 
of systems for monitoring electrical signals accompanying 
various bodily processes. Also, many physiological variables 
are best measured using electronic techniques in conjuiiction 
with transducers of pressure, blood velocity, temperature, 
gas concentration, etc. Clinical procedures can often be 
considered either diagnostic or therapeutic, and there are 
also therapeutic methods which depend upon the effect of 
electricity, radiation, or ultrasonics on the human body . 

The body of Mackay's article elaborated on a number of topics: 
pressure measurement, radiolo^, instantaneous frequency determina- 
tion, radio telemetering to and from within the body, sound and ultrasound 
and gas analysis. He concluded by stating that these are only a few 

involvements of electronics in clinical research! he then recommends 

2 0 

the reader refer to the "Bibliography on Bio-Medical Electronics". 



^®Ibid. , pp. 1174-75. 

^^Mackay, R. Stuart, "Electronics in Clinical Research," 
Proceedings of the IRE , 50:1177-89, May, 1962. 



'^'^"Bibliography of Bio- Medical Electronics" prepared by The 
Medical Electronics Center of the Rockefeller histitute, and published 
by the Professional Group on Bio- Medical Electronics of the Institute 
of Radio Engineers. 
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A great deal has been written recently in the field of bio-medical 
tmginoering and many universities have begun programs in bio-medical 
engineering. Some schools are using existing courses from the different 
disciplines; others are producing courses specifically for this combina- 
tion field. The questions often arise, of what and how much biological 
education should be undertaken. The suggested solution is a collaborative 
responsibility. The engineering scientist must know biological science 
in general, but in his field he must be an expert. Talbot says, ''Even 
Helmholtz today could not be equally a biological and physical scientist, . . 

Then how much? Enough to have perspective, to be able to communicate 

2 1 

and be responsive to the bio- scientist. 

Talbot concludes by stating that even though some are not convinced, 

the fact remains that these complex programs are now widely being 
organized and that by cooperation they involve interdisciplinary 

knowledge. 

The November, 1959, issue of the Proceedings of the IRE was 
specially devoted to bio-medical electronics. It contained 27 articles 
on bio-raedical application of electronics. Many other publications 
such as, "Chemical and Engineering News, " "instrument Technology, " 



^ Talbott, Samuel A. , "Education for Engineers in Bio-Medical 
Research, " Proceedings of the IRE, 50:1195, May 1962.' 

Ibid. , p. 1198. 
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''instrument Technology, 



"Product Engineering, " "Science, " 



"Electron- 



ics, " and "Medical Research Engineering" have had articles on 
bio-medical electronics most all of these on the engineering level. 
Medical Research Engineering, which was formerly the "American 
Journal of Medical Electronics, " editorialized on Medical Engineering 



Program Planning. It told of public awai’eness of medical engineering 
because of Medicare and Federal grants through the National festitute 
of Health to further research. Point eight of a ten-point statement was, 
"a study should be made of a medical engineering applicants training 
program for para-medicrl personnel. It should be noted that this 

did not come about and resulted in the TERC Study. 

Medical instrumentation systein.s have been classified into three 



general categories, diagnostic /patient monitoring systems, therapeutic 



systems, biomedical research systems. 

The diagnostic /patient monitoring systems involve ECG or EKG 
for heart- signal measurement, and the EEG for brain-signal measurement. 
These instruments involve high gain amplifiers with strip-chart recorders 
or oscilloscopes as read out devices, and electrodes for signal pickup 
from the patient. For intensive care centers or during surgery various 



^ ^Editorial, "Medical Engineering Program Planning and System 
Analysis. " Medical Research Engrlneerlng. 7:6-7, First Quarter 1968. 
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foi'ms of transducc'rs ai'c used to monitor blood pressure, pulse, res- 
piration, ami tcunperature. This information may be sent to one central 

monitor station where several patients may be monitored at one time. 
Many advances in monitoring were advanced or developed by the govern- 
ment's space programs. X-ray has been a diagnostic tool for many 
years, as well as a therapeutic device for the treatment of malignancies. 
Diathermy, i^adio frequency energy has been used for many years to 
procluce deep heat within the body. Ultrasonic machines have been 
developed for rapid massage for muscle treatment. Various types of 
stimulators applying electrical impulses to the body have been developed. 
The implantable heart pacer is a good example of this, 

A great variety of devices are used in biomedical research systems , 
Current flow in materials produce indication of pH level, Photelectric 
devices are used to count blood samples, usually by comparing a sample 
with a known cell concentration. A variety of electrical control systems 
are used to control pressures, flow rates, temperatures and other para- 
meters in artificial organs or in complex research problems. The use 
of servo systems in artificial limbs has been increasing. 

Computer applications in both research and diagnostic practice 
have been on the increase. The future seems to be great for the laser, 
implantable transmitters and receivers along with other microelectronic 
circuits for monitoring and stimulation of body functions. All of these 
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things free hospital and laboratory personnel for other tasks, but require 

.24 

more technical personnel for their production, use and maintenance. 

A number of national meetings have been organized and held in the 
field of Bio- Medical Engineering. The third annual meeting of the 
Association for the Advancement of Medical Instrumentation, held in 
Houston, Texas, in July, 1968, had a .section on "Technician Support 
for Medical Instrumentation", by Jolm E. Abel, who is associated with 
TERC as the moderator. 



^^Wujek, Joseph H, Jr. , "Medical Instrumentation Systt'ms", 
Electronics World. 79:46"47j 86. January 1968. 
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CHAPTER III 



THE method op investigation 
INTRODUCTION 

I'hls study proposed to obtain current and pertinent information 
primarily by the use of a survey directed to Hospitals, Medical Research 
Contci-a and Manufacturers of Bio-Medical Electronic equipment. In 
propai'ing this survey informaiion from the TERC Study, Medical and 
Electronic Joui-nals, and personal interviews with persons involved 
witli bio-m:edical equipment were used. The writer has had some 
experience in this field of work. 

The results of the survey were presented to a preliminary advisory 
committee for review, and further recommendations with respect to 
content and division of material in the Technical Core of the curriculum. 

THE SURVEY 

The survey was divided into ten sections, some having multiple 
responses. The first seven parts used a Likert scale for an opinion 
response to positive statements; the scale used was a 1, 2, 3, 4, 5, 
scale on which the respondent was asked to cross out the number which 
seemed most appropriate. The numbers progressively indicated whether 
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l.hf; i'c.'^pf)nflont: (1) disagreed, (2) tended to disagree, (3) could not say, 

( 1) tended to agree, (5) agreed with the statement. Tbe remaining three 
])urts were questions asking for numbers or the checking of items. 

Along with the survey and a covering letter went a suggested preliminary 
curriculum projecting six quarters of a two-year associated degree 
program. ^ This is shown in Table TIL The curriculum was based on 
the Cui{lo>linns for Associate Degree Programs, as set forth by the 
Wisconsin State Board of Vocational, Technical and Adult Education, 

The guidelines divide the programs into three major parts: 
r.oneral Education, Basic Core and Technical Core. The General 
Efliv'ation is made up of Communication Skills and Social Studies 
amounting to about 21 per cent of the total program. The Basic Core 
iiivolvcs mathematics and physics, amounting to approximately 21 per 
cent of the program. Approximately 45 per cent to 57 per cent of the 
cui'riculum would bo the technical core and three per cent to 12 per cent 
may be electives. Table IV displays the divisions along with subject 
title. Figure Two is a circle diagram showing courses, laboratory, 
ami class work distribution by percentage. 

That portion of the curriculum devoted to bio-medical subjects 
was not broken down, because this was the portion of the curriculum 
that was to be developed from information gathered in the survey, 

^Seo appendix C, 
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TABLE III 



P R O I’ O S 

mo - ME 



FIRST YEAR 

li’irsl; Quarter 

liio-Mod. Techniques 
Electronic Methods 
D. C. Circuits 
Matheiriatica I 
English Composition 



Second Quarter 

Bio- Med. Techniques 
A. C. Circuits 
Physics I 
Mathematics 2 
Speech 

Tliird Quarter 

Bio- Mot!, Tecliniques 
Electronics 
PI ly sics 2 
Mathematics 3 
Social Science 



O 




R R I C U L U M FOR 
E LE CTRONICS 

SECOND YEAR 



Fourth Quarter Credits 

Bio-Med. Techniques 3 

Electronics 3 

Bio-Med. Group 3 

Physics 3 3 

Basics of Computers 3 

Social Science __3 

18 

Fifth Quarter 

Bio-Med, Techniques 5 3 

Bio-Med. Subjects Group 10 

Social Science 5 

18 

Sixth Quarter 

Bio-Med, Techniques 6 3 

Bio-Med. Subjects Group 9 
Technical Report 

Writing 3 

Social Science __3 

18 
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ED C U 

; DT C A L 

Credits 

3 

3 

4 

5 

3 

18 

3 

4 

3 

5 

__3 

18 

3 3 

5 

3 

4 

_3 

18 
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DIVISION OF THE BIO- MEDICAL 
ELECTRONICS CURRICULUM 



GENERAL 



MATTIE- 



PHYSICS 



ELECTRICITY BIO-MEDICAL 



SUBJECTS 

21% 


MATICS 

13% 


8% 


ELECTRONICS SUBJECTS 
20% 38% 


Enp^liah 
C omp os it ion 


Algebra 


Mechanics 


AC and DC 
Circuits 


Techniques 

Courses 


S]ieech 


Trigonometry 


Heat 


Electronic 

Metliods 


Equipment 


To oil Report 
Writing 


Analytic 

Geometry 


Optics 


Amplifying 

Devices 


Courses to be 
determined 


Psychology 


Introduction 
to Calculus 


Sound 






FR^onomios 




Fluids and 
Gasses 







Other Social 
Sciences 

I’rerequisites : High school graduation with adequate mathematics. 

Physics and two years of mathematics preferred. 



% Is in quarter hours 
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figure 2 

DIVISION OF CURRlCUI-iUM 

by class work and laboratory 
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Tlu.: survey was mailed, along with a self-addressed stamped 
envelope, to 62 hospi j, clinics, medical centers and medical research 
institutions and to 19 manufacturers of bio-medical electronic equipment. 
The hospitals were Institutions of 100 beds or larger from Wisconsin, 
Minnesota, Iowa and Illinois. The manufacturers were from various 
parts of the United States, 



TABULATION OF THE SURVEY 



A total of 81 survey forms were sent out, 36 of these were returned, 
giving a return of 44. 5 per cent. The responses were divided into three 
su b“ populations ■ Hospitals (H), Research and Medical Oenters (R), and 
Manufacturers (M). The hospital sub-population was 21, the research 
and medical center 8, and the manufacturer 7. 

The one through five Likert scale, used for responding to the first 
sovon parts of the survey, was weighted for tabulation. 

The (1) disagree with response was assigned a -2 value, the (2) 
tend to disagree with response was assigned -1, the (3) cannot say 
response was given a value of zero, the (4) tend to agree with, and (5) 
agree with were assigned values of +1 and +2 respectively. The respon- 
ses of a sub— population to a given part were then added together. The 
response of the total population was also added together for each part. 
This, then, produced four totals for each response on the survey. Since 
the sub- populations were different in population number the totals of a 
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^'ivcn part for that sub-population were normalized by dividing the total 
by the sub-population. For example, if a Hospital response to a part 
totaled 27, the 27 was divided by 21 (the Hospital sub-population) 
resulting in a normalized value of 1. 3 when rounded to one decimal 
place. This no -malization could then produce number values ranging 
from ^-2 to +2, 

A significance of values was arbitrarily assumed. Values of 
Tl.I) to +2 were considered to be a strong agreement with an item. 
Values from +0, 5 through +1,4 as agreeing with an item but with some 
reservation. The range from -0,4 through +0.4 was an indication that 
there was an unfamillarity with the response or an indication of not 
wanting to either approve or disapprove the response. The values 
between -1.4 and -0. 5 indicated disagreement with the item, but with 
some reservation. Values from -2 through -1,5 were considered to be 
in total disagreement with the item. 

Parts seven through ten asked about the areas of assistance, and 
employment information at the time of the survey and five years from 
the date of the survey. Part seven asked about jobs that might be per- 
formed in part of wholly by a BMET, The response method was by the 
described Hikert scale plus an indication of how many persons were 
then employed in the listed jobs. The results are tabulated in Table V, 
The populations in the tables are identified as Total Population (T), 
Hospitals (H), Research Centers (R), and Manufacturers (M). 
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It should he noted that servicing and maintaining received the 
strongest emphasis by all respondents, and that at the time of the sur~ 
vey Manufacturers employed, by far, the greatest number of persons 
performing these tasks. As might be expected Hospitals employed the 
greatest number in equipment operation and equipment application. 



TABLE V 

JOBS THAT COULD BE PERFORMED BY BMET 




The following might be jobs performed wholly or in part by u. bio-medical 
electronic technician. 



Population 

Normalized Value For 



T H R 



M 



Servicing 
(repair of defects) 
Maintaining (routine) 
Equipment operation 
Modification of equipment 
Equipment application aid 
Engineering aid 

The nuiiiber now employed. 
Population 
Number of persons 



1.9 


1.9 


2 . 0 


2 . 0 


1.8 


1.7 


2 . 0 


2.0 


0.9 


0 . 9 


1 . 0 


1.0 


1.0 


0 . 8 


1.4 


1 . 1 


0 . 9 


1.1 


0 . 6 


0 . 7 


1.0 


1.0 


1.1 


1.0 


T 


H 


R 


M 



Servicing 
(repair of defects) 
Maintaining (routine) 
Equipment operation 
Modification of equipment 
Equipment application aid 
Engineering aid 
Persons serving in a 

combination of above jobs 

Total of all jobs employed 
by each population 



176 


8 


5 


163 


68 


7 


5 


56 


76 


48 


5 


23 


15 


2 


3 


10 


33 


23 


3 


7 


12 


2 


0 


10 


74 


8 


13 


53 



454 98 34 322 
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The response to part 8, "How many trained technicians could you 
employ if they were available?" was asked for at two dates. The num- 
ber at the time of the survey and in five years from the time of the 
survoy. There were some question marks as responses; these were 
counted as zero need. The results are shown in Table VI. 

TABLE VI 

NUMBER OF TECHNICIANS THAT COULD BE 
EMPLOYED BY RESPONDENTS TO 
BIO-MEDICAL ELECTRONICS SURVEY 

Population T H R M 

Number of Technicians 

Now 99 26 15 58 

By 1074 259 48 37 174 

Part 0 asked "How is maintenance and service on your bio-medical 
equipment handled?". There were three responses that could be checked, 
your own staff, contracted for, and on call service. Some respondents 
checked more than one, indicating they were using a combination. 

These were counted as separate responses, and percentages of a 
population were calculated. These are given in Table VII, 



44 



?ji|f -V4;fv: 



38 



TABLE VII 



E R c: E N T A Ci E OF 


POPULAT ION 


INDICATING 


HOW 


MAI NTE NANCE 


AND SERVICE 


WAS 


HANDLED 


Popu latirn 


T 


H 


R 


M 


How Handled 




Percentage 




Own staff 


66 


62 


62 


86 


Contracted for 


33 


52 


i? 


0 


On call service 


58 


81 


LS 


14 



The last part of the survey asked "Who installEi your equipment?". 
There were two possible choices: your own staff or contracted for. 
Again, respondents checked both, indicatii.g they use both. These 
were also counted as separate responses. The percentages are given 
in Table VIII. 
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TABLE VIII 

PERCENTAGE OF POPUL^ TION INDICATING WHO 
INSTALLED BIO - MEDICAL. EQUIPMENT 



Population 

Who installs equipment 

Own staff 
Contracted for 



H R 

Percentage 



M 



53 

■m 



43 

86 



50 

38 



100 

0 



In part one of the survey^all three subpopulations were in close 
agreement that two years of school would seem to be adequate. On the 
normalized scale. Hospitals responded 1,2, Research Centers 1.3, and 
Manufacturers 1.3. This tabulation would indicate a response which 
tends to agree, with only slight reservation. Part two indicated there 
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was agrccjiTiont that an internship or clinical experience was relevant 
to the training of a BMET, However^ the groups did not indicate this 
witli cr|ual strength. Hospitals indicated a strong agreement with, 1.6, 
The Research Centers the least agreement with, by a value of 0. 6. 
Manufacturers had some reservation about the internship, by indicating 
0.9. 

Results of part three indicated that if an internship or clinical 
experience were to be included^lt should follow the school work rather 
than being a part of the school program. Greater reservation was 
irifiica,tod, but the same ratio existed between groups as for the intern- 
ship Itself. Hospitals indicated 0. o. Research Centers 0. 3, and 
Manufacturers 0. 6. 

The remainder of the survey, parts four, five and six, were 
intended to aid in the determination of a functional technical core 
curriculum. 

In part four, "The following subjects should be included in the 
curriculum", the respondents all favored physiology and chemistry for 
inclusion. Hospitals and Manufacturers agreed on biology, while anatomy 
was suggested only by Hospitals. The tabulation is shown in Table IX. 



4G 



40 



TABLE IX 

INOKMA f.lZED VALUES FOR RESPONSES TO 
lUO- MEDICA L ELECTRONICS SURVE Y, PART 4 



The following subjects should be included in the curriculum; 



Population 

Normalized Value For 

13iology 

Physiology 

Chemistry 

Anatomy 



T 


H 


R 


M 


0. 7 


1. 0 


-0. 4 


1.1 


1. 1 


1.0 


0. 9 


1.9 


1.1 


1.3 


1.0 


0. 7 


0.4 


0. 9 


0. 0 


-0. 4 



In addition to the evaluation of responses shown in Table X, part 
five of the survey respondents suggested instrument repair and main- 
tenance, closed circuit TV and thermo dynamics as "knowledge of 
some skill in functions or systems" to be included in the curriculum. 



Of the items listed, only X-ray, lasers and ultra-violet processes 
r-oceived low responses. As additional responses to part five of the 
survey, instrument repair and maintenance, closed circuit TV a~d 
thermo dynamics were suggested. 
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T A H I. E X 

NdTlMAIjlZED VALUES FOR RESPONSES TO 
mo- MEDICAL ELECTRONICS SURVEY, PART 5 



'J'ht' hio-TTiedical t.ec-hnlcian should have some knowledge of some skill 
in the following functions or systems* 



Population T H 



NormrUized Value For 



Respon^^e stimulus devices 


1.4 


1.5 


1. 3 


0.7 


Monitoring devices 


1.9 


1. 8 


2.0 


2.0 


Gross electrical activity 


1. 6 


1. 6 


1. 3 


1.7 


Fine electrical activity 


1. 4 


1.7 


0. 6 


1.4 


pH measurement 


1.3 


1. 3 


1. 9 


0. 9 


X«ray 


0.4 


0. 5 


0, 9 


-0.4 


Lilt ra^ sonic s 


1. 0 


1.1 


0. 6 


0. 9 


Lasers 


0. s 


0, 7 


0, 3 


0. 1 


Electrode design 


1.2 


1.3 


0. 6 


1.3 


Fluid dynamics 


0. 8 


0. 8 


0. 8 


0. 9 


Servo mechanisms 


1.0 


0. 9 


1.4 


1.0 


Transducers 


1.5 


1.3 


2.0 


2.0 


Electrophoresis 


0.8 


0. 9 


0.9 


0. 6 


’'Tltra-- violet processes 


0.4 


0. 8 


0.3 


-0. 6 


Thermography 


0. 8 


0. 9 


1.0 


0.3 


Instrument testing 


1.9 


1,8 


2. 0 


2.0 


Instrument calibration 


1.8 


1.8 


2. 0 


1.7 



Flnallyj in part six the respondents indicated equipment that i 
should have a high priority for inclusion in the class and laboratox*y 



work in the bio-medical courses. In addition to the equipment listed 



in the survey and shown in Table XI, dye injectors, coulter counters, 
autoanalyzers, cardio verting equipment and E MG devices were sug- 



gested. Only cameras and medical computers received low ratings. 
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TABLE XI 

NOKMALIZED VTLIJES FOR RESPO-^JSES TO 
mo- ME DICA L ELECTRONICS SURVEY, PART 6 



The; following equipment should have a high priority for inclusion in 
<dass and laboratory work in the bio-medical courses; 



Popiilation 


T 


H 


R 


M 


Normalized \ralue For 


Oscilloscopes 


2. 0 


2.0 


2. 0 


1. 9 


Amplifiers 


1. 9 


1.9 


2. 0 


1.7 


Carrier Amplifiers 


1.6 


1. 6 


1.9 


1.3 


Diffei'ential Amplifiers 


1.7 


1.5 


1. 9 


2. 0 


Micro electronic 
transmitters and receivers 


1.3 


1.2 


1.5 


1. 6 


Cameras 


O. 8 


1.0 


0. 6 


0. 1 


Rci^ilated power supplies 


j. . 6 


1 . 6 


2. 0 


1. 3 


Closed circuit television 


1. 1 


1.5 


0. 6 


0. 3 


Audio monitors 


1.3 


1. 6 


1. 1 


0. 6 


Tape recorders 


1.3 


1. 6 


0. 9 


0. 9 


Os cillographs 


1.8 


1. 8 


1.8 


1. 9 


Medical computers 


0. 8 


0. 8 


1.6 


-0. 1 


Spectrophotometers 


1.4 


1.5 


1. 9 


0.7 


Blood analyzers 


1. 3 


1. 3 


1. 6 


0. 7 


pll meters 


1.5 


1.5 


1.9 


1.0 


EEG and EKG devices 


1.7 


1,5 . 


1. 9 


2. 0 


Chromatographs 


1.3 


1.3 


1.6 


1. 0 



SUMMARY 



The greatest need shown for the Bio- Medical Electronic Teciini- 
cian (BMET) was in the area of maintaining and servicing, and this 
need was expressed almost equally by Hospitals, Research Centers 
and Manufacturers, These three categories of employers also indicated 
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they would need technicians wliO could qualify as Engineering Aids and 
'Ihudinieians who would be capable of modifying equipment. The survey 
fc'vi'aled that tlu' BMET needs a broad range of skills. To meet these 
(kMiiands the BMET will have to have an in-depth knowledge of basic 
(•l<‘(-tronic‘.y and lie able to relate this knowledge to various instruments 
and Hystoms used in the therapeutic, diagnostic and research aspects 
of medicine today. Other objectives in the training of BMETs would be: 

(1) . familiarization with the operation of bio-medical instruments and 
systems; (2) experience in service and maintenance procedures; (3) 
development of an understanding of physiological responses; (4) famil- 
iarization with some chemical and biological processes; (5) comprehension 
of calihi'atlon procedures; and (6) development of the capability to modify 
and adapt equipment. Working in hospitals and clinics would require 
tlie teclinician to be versed in procedures, regulations and the organi- 
zation of these institutions, as well as being conversant with some 
medical terminology. 
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CHAPTER IV 



RESULTS OF THE STUDY 



The purpose of this study, to determine a suitable ctirriculum tor 
the training of Bio- Medical Electronics Technicians (EMETS), was to 
he met in iwo steps. The first step was the determination of the areas 
of assistance whc're BMETs are most needed. The second step was the 
development of a technical course curriculum to train technicians in 
the most needed categorier . 



AREAS OF ASSISTANCE 



Using the strength of the responses to the question, "The follow- 
ing might be jobs performed wholly or in part by a BMET", servicing 
and maintaining equipment would be the areas of greatest need for 
technicians by all subpopulations. Servicing implies the repair of 
defective or malfunctioning pieces of equipment or systems; this con- 
trasts with maintaining which would be routine checking of equipment, 
a nd would involve steps of preventive maintenance on functioning equip- 
ment, the testing of components, cleaning, lubricating, adjusting and 
calibrating of the equipment. Both of these areas received almost per- 
fect agreement as/ jobs to be performed wholly or in part by BMETs, 



45 




Soi-vicing and maintaining then should receive the strongest emphasis 
in tlic curr-iculum. Next in indicated strength o'" response, but with 
some reservation, was the modific..Lion of equipment and engineering- 
aid. Modification of equipment and engineering aid would in general 
1)C higher level jobs than servicing and maintaining, and require a 
greater depth of knowledge as to how and why devices operate and a 
better understanding of the applications of these devices. An engineer- 
ing aid is generally a person who works with an engineer. It may be 
some time before many institutions employ bio-medical engineers, and 
many smaller institutions may never have an engineer on their staff. 
The smaller number of respondents requiring modification of their 
cq'aipmcnt at this time and the smaller number of respondents employ- 
ing an engineer may have lowered the need response in these two job 
titles. The need for both modifiers of equipment a. id engineering aids 
could be expected to increase. 

The jobs receiving the lowest indication were equipment operation 
and equipment application aids; yet the response was 0. 92, which is 
fairly strong. Both of these jobs are more medically oriented than 
electronically oriented 

At the time of the survey, the greatest number of employed ser- 
vicing and maintaining technicians were with manufacturers, primarily 
because one manufacturer employed a large number of technicians in 
the field. Hospitals indicated very low numbers of servicing and 
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mainUinin^i 1:<' clinicians of their own, but indicated a large number of 
RMETs were needed and would be needed by 1974. Wlien this figure 
is multiplied by the greater number of hospitals in existence compared 
to the number of manufacturers, the total number needed in servicing 
and maintaining would be a rather large number. The mimtaer indicated 
by research institutions was nearly as great as for hospitals, but there 
arc far fewer of these Institutions. The number of technicians now 
employed in equipment operation and equipment application aid exceed 
those employed for modification of equipment and engineering aids in 
hospitals and research institutions. This contradicts the jobs performed 
responses, but might be justified by the unavailability of BMETs to per- 
form these jobs. Respondents also indicated that many of their people 
performed in a combination of the six jobs. 

Thus, the present and future needs for BMETs in all areas now 
and in the future look very favorable. 

Manufacturers perform almost all of their own service and main- 
tenance, while hospitals distributed their service and maintenance 
between their own staff, contract and on-call service. Hospitals did 
favor the on-call service. Again, this is most likely due to the indica- 
ted shortage of BMETs to perform in-house service. Research centers 
.seemed to use their own staff to a greater extent than on-call or con- 
tracted-for service. Bio-medical equipment iiistallation figures showed 
that manufacturers used their own staff to install their equipment; 
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or systenv; should llien be incorporated at the proper place in the 
curriculum. X-ray, lasers, and ultra-violet devices received very 
,ow responses by all three groups. Manufacturers considered X-ray 
a rioparate field by itself, while research institutions did indicate some 
need. Hospitals were the only group indicating any need for lasers and 
ultra-violet knowledge. It might not be necessary for the latter three 
items to i>e included in the curihculum, or only in a very general form 
if they are included. 

Tlie choice of equipment to be used for training technicians is a 
vei-y important step. The equipment needs to be relevant to the training, 
not .inst nice to have. Generally equipment cost becomes an important 
consideration in the starting of a program. In many programs similar 
to the BMET program, equipment investment has been sizable. 

Individual instruments may cost several thousand dollars each. Some 
pieces are very specialized and may become obsolete in a very short 
period of time. Consequently, much consideration must be given to 
tlio selection of the appropriate equipment to be used in both classroom 
instruction and laboratory work. Oscilloscopes and amplifiers received 
the strongest response by all groups. Oscilloscopes would be used as 
instruments not only by the technician in his work, but also as an 
Instrument that is used in many of the medical processes. Other 
equipment receiving strong emphasis were carrier amplifiers, differen- 
tial amplifiers, regulated power supplies, oscillographs, EEG, and 
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liospitals con1;ra<;tod for most of their installation, while research 
conters instailiHl more of their own equipment than hospitals do, 

THE TECHNICAL CORE CURRICULUM 

Since physiology and chemistry both rated 1.1, tending to agree 
that tli.ey should b' included in the curriculum. Biology rated 0. 7 over-' 
all and anatomy 0,4. Anatomy seemed to be the least needed. The 
rating of biology was lowered by Research Institutions with a response 
of -0.4, while Hospitals and Manufacturers responded with a 1. 0 and 
1.1. This would indicate that the subpopulation with the highest employ- 
ment potential tended to agree that biology should be included. Only 
Hospitals tended to agree on anatomy with 0. 9, Reseai’Ch Institutes 
gave no response, and Manufacturers indicated a -0.4, which is almost 
a disagree response. 

The order of importance of the sciences would be physiology, 
chemistry, and biology. The only subpopulation considering anatomy 
as a need subject was the hospital group. 

The survey results indicated a strong need, by tech' icians, for 
knowledge of some skill in monitoring devices, gross electrical activity, 
fine electrical activity, response stimulus devices, pH measurement, 
transducers, instrument testing and instrument calibration, A moderate 
need was shown for ultra sonics, electrode dej gn, fluid dynamics, 
electrophorisus , servo mechanisms and thermography. These functions 
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EKG devices. These alone give a good range of devices that could be 
used in the instruction of BMETs. Microelectronic transmitters and 
receivers, closed circuit TV, audio monitors, tape recorders, spec- 
tropiurtometers, blood analyzers, pH meters and chromatographs also 
wc given emphasis for inclusion. Cameras were recommended by 
hoB|)itals biJt not by manufacturers. Research institutions showed a 
strong need for medical computers while manufacturers rejected them, 
and hospitals showed some interest in medical computers. At the rate 
nc!W tlevices are entering the bio-medical instrumentation fielo, it was 
difficult to include all equipment in the survey, A number of important 
pieces of equipment, not included in the survey, but recommended by 
the respond nts w'ere listed in the previous chapter. 

ADVISORY COMMITTEE 



An advisory committee of experts representing hospitals, clinics, 
research centers, manufacturers, and BMETs was formed to review 
the findings of this study and make recommendations for the technical 
core curriculum. 

The committee met at the Marshfield Clinic j Marshfield^ Wise on* 
sin. ^ Two BMETs explained their background and hew they entered 
the field. P') i electronic training and experience in the military 

^March 24, 25, 1970, See Appendix D. 
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s<‘rviocs an<l one of them had been specifically trained in medical 
instrunuintation repair. They I'elated how they had made their transi- 
tion to employment in their technician position. 

Both emphasized the need for a good foundation in basic electronics 
witli an adequate amount of time spent in reading schematics and devexop- 
ing trouble-shooting techniques. Experience was considered important, 
hut it might not be practical for the school to provide any great amount 
of experience. This would have to come through actual employment or 
through an internship, if it could be arranged. There would be dif 'iculty 
in establishing a clinical experience because of the limitations of available 
.supervision in the job experience since only a few institutions now have 
competent technicians on their staffs. A summer work experience with 
cooperating institutions could also aid in giving experience to aspiring 
BMETs. 

Close cooperation between the school and manufacturers of 
equipment would be very important, and many manufacturers conduct 
seminars that might be helpful. The group emphasized the need for 
BMETs and generally felt that institutions could no longer rely on out- 
side service for most of their equipment repair needs. Equipment is 
becoming too widely used and there is too much dependence on it to 
have to wait for outside service, 

Physiolo'^ and chemistry would be very helpful in the training pf 
BMETs, while biology/ and ana omy would not be as important. These 
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.st;ionces need not be ta-uglit as separate courses bV'' should oc taught as 
a part of the electronics or bio-medical courses, wherever they would 
relate to the topic being considered. Physiology should be the first to 
be of'fored, then chemistry, and finally biology, 

BMETs should have some patient relationship, which would involve 
safety and a realization of patient concerns. Equipment may need ser- 
vice while it is being used: for example, the BMET may have to repair 
equipment in an emergency in the operating room, intensive care or in 
a patient's room, 

A wide range of equipment would become the responsibility of the 
BMET. Some would be very simple devices, only electrical or mechani- 
cal In nature, but others would be very sophisticated devices requiring 
a wide range of knowledge. A need would also exist for some familiarity 

with mechanical and fluid principles in servicing bio-medical equipment. 

2 

The concepts of electrodes and transducers are also very important. 



CONCLUSIONS 



The courses necessary to provide the basic electronic knowledge 
exist In the Electronic Technology program. The content of the electronic 



program was shown in Chapter II, Those electronic subjects suitable 
for use in the bio-medical curriculum are as follows* Electronic Methods 
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See Appendix D for more details. 
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1, UC Circuits, AC Circuits, Active Devices, Linear Electronic Cir- 

lAilse Circuits, Non-linear Electronic Circuits, and Introduction 
to Computer Science. 

Liurso courses introduce electrical and electronic concepts without 
requiring any pi'ior knowledge of electronics. This sequence of electronic 
courses runs through the fifth quarter and should provide all the elec- 
tronic background necessary for the future growth of the technician and 
serve as a basis for the courses specifically devoted to medical instru- 
mentation. The content of the particular bio-medical courses should be 
coordinated with and related to these electronic courses, in accordance 
wltli the concept of an interdisciplinary approach. The mathematics and 
science sequence would also be the same as those now available. 

To meet the specific objectives of the bio-medical area, the first 
course should be an introduction to bio-medical electronics in which 
hospital and clinic organization and operation are presented along with 
regulations and procedures. Medical terminology and patient- Instrument 
safety ai'e also incorporated in this couiSe, The laboratory portion is 
devoted to field trips of medical institutions and a non-technical introduc- 
tion to basic electronic devices such as oscilloscopf s, amplifiers, 
transducers, recorders, and power supplies. These devices are not 
necessarily medical in struments but are generally electronic in nature. 
The committee suggested that specific medical instruments not be intro- 
duced until the second quarter. For specific course titles, see Appen- 
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Physiological processes should be the central topic in the second 
quarter. It is here that physiology and anatomy would be introduced^ 
not as scpaimto disciplines^ but as a basis for the introduction to physio- 
logical measurements and tests, gross electrical activity, monitoring 
devices and an introduction to instrument calibration. In this quarter 
the operation of specific instruments like the EKG, EEG, and EMG 
would be introduced along with various electrodes and audio monitors. 

This course would be largv,ly a familiarization, and work with instruments 
would be restricted to the theory of operation that could be related to the 
electrical principles already studied and to connections and simple 
udjuatmenta demonstrating application and operation. 

Pliysiological processes should receive greater emphasis than 
anatomy, chemistry and biology. This v/ould be accomplished by con- 
tinuing the study of physiological processes into the third quarter, 
Chemical processes are also introduced in the third quarter as a part 
of Physiological Processes 2. Response stimulus, fine electrical 
activity, and basic chemical concepts such as chemical equilibriums, 
ionization, and redox would be studied. The measurement of pH as 
well as its concepts would be important at this point along with some 
material on fluid dynamics. The use of instruments should be in pH 
meters, blood analyzers, the automatic balance, and some basic chemi- 
cal analysis. The use of instruments should be continued by Investigating 
additional physiological measurements. 
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Biological processes would be the concentration in the fourth 
quarter which begins the second year of the program. Bio- Medic al 
Tecliniques 1 would encompass a study of cell structure, biological 
moasurcments and tests, terminology, and electronic equipment related 
to biological measurements and the biology laboratory. Oscillographs, 
colorimeters, spectrophotometers and pH meters would be equipment 
which would be used In the laboratory work. 

The bio-medical offerings become a greater part of the program 
in the fifth and sixth quarters. It is at this point in the program that 
the student shotild have enough basic knowledge to enable him to really 
undcrsland tlie internal workings of the instruments and equipment he is 
to work with. Bio- Medical Techniques 2 w ould introduce more specialize 
techniquos such as electrophoresis, ultra-violet processes, spectro- 
photometry, chromotography, fluorescence, gama counting, and closed 
circuit television. The related pieces of equipment to be considered 
would be electrophoretic apparatus, flame photometers, chromatographs, 
isotope equipment. 

Medical Instrumentation 1 w ould investigate the theory and opera- 
tion of basic measuring instruments along with calibration procedures 
ant! routine maintenance procedures. Additional pieces of equipment 
tliat could be considered would be blood analyzers, carrier amplifiers 
and differential amplifiers. 

The final quarter has three courses devoted to bio-medical 
instrumentation. Bio- Medical Techniques 3 would consider research 



techniques and requirements, new concepts just being introduced, 
and things predicted for the future. An overview of X-ray, ultra- 
sonics and lasers might also be included. Instruments that could be 
involved in laboratory work would be recording devices, observ'ation 
devices and medical computers. Medical Instrumentation 2, which is 
lieavy in laboratory work, would continue the study of the theory and 
operation of bio-medical measuring instruments along with more depth 
in calibration, servicing and troubleshooting techniques. The design 
of electrodes, thermography and servo-mechanisms would also be 
studied. Instruments for laboratory work, along with troubleshooting 
problems, would be automatic analyzers, and micro-electronic trans- 
mitters and receivers. 

Medical Instrument Construction and Applications, a problem 
course which should exercise most of the knowledge gained in the pro- 
gram, would center aroiind an assigned or chosen problem in the 
construction, modification, or adaptation of fundamental components 
to meet special needs. Systems calibration, transducers, and electrodes 
would also be further contemplations. Other than the problem compo- 
nents themselves, analog to digital converters, and the adaptation of 
recording devices should be examined. 
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CHAPTER V 



SUMMARY AND RECOMMENDATIONS 
SUMMARY 



The greatest need for Bio-Medical Electronic Technicians (BMETs) 
was in the area of maintaining and servicing and this need was expressed 
almost equally by hospitals, research centers, and manufacturers. 

Those three categoi’ies of employers also indicated they would need 
technicians who could qualify as engineering aids and technicians who 
would be capable of modifying equipment. The survey revealed that the 
BMET neecled a broad range of skills. To meet these demands, the BMET 
will liave to have an in-depTh knowledge of basic electronics and be able 
to relate this knowledge to various instruments and systems used in 
the therapeutic, diagnostic, and research aspects of medicine today. 
Other objectives in the training of BMETs would be: a familiarization 
with the operation of bio-medical instruments and systems; experience 
in service and maintenance procedures j development of an understanding 



of physiological responses j familiarization with some chemical and 
bio- logical processes; comprehension of calibration procedures; and 
development of the capability to modify and acte,pt equipment. Working 
in hospitals and clinics would require the technician to bewersed in 
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, roKulations, and the organization of these institutions, as 
well us being eonversant with some medical terminology. 

The piecoding objectives were suggested to a committee of ex- 
perts from the field. The committee added the following objectives; 
the BMET should have some knowledge of patient relationships; be able 
to do simple electronic construction; and understand instrument safety. 
They very strongly emphasized that the BMET Imve the ability to read 
and interpret electronic schematics and manuals. 

These considerations were the basis for the technical core cur- 
riculum doveloped in this study. The curriculum emphasizes service 
and maintenance of bio-medical electronic equipment, but does not 
neglect modification, adaptation, and operation of this equipment. The 
total program would be six quarters in length, two academic years, 
and culminate in the attainment of an Associate of Science Degree in 
Bio- Medical Electronic Technology. Some consideration of a clinical 
experience or internship should be associated with or follow the 
program. 



RECOMMENDATIONS 



Further study will be required into methods and procedures of 
Implementing a clinical ej^erlence or internship for the technician 



who is to be trained in the Bio- Medical Electronics Technology program. 
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It is recommended that the p;rogram be implemented au oeghi 
with the fall term of the 1971 school year at Western Wisconsin Technical 
Institute. The program and its graduates should be evaluated at two 
year intervals after the program has been started. This evaluation 
should be continual because of the rapid changes that are takmg place 
in both the medical and the electronics fields. 
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Appendix A 

DRAPT CURRICULA FOR Mi^DlCAL ENGINEERING TECHNICIANS OR 

labomtory assistants 



HUyi _S^CH£OL 

Chemistry - InorRanlc* Organic^ some Biochemistry with lab 
Physics - Heat, Light (optics) Mechanics ^ Electricity and Magnetism, 
Nucleonics, Lab 
Biology «= Botany, Zoology 

Math - Algebra, Geometry, Trigonometry, beginning Calculus 

Hand Tools and Machine Shop practice 
rnstrument Making, test, calibration & repair 
Electrical Measurements and devices 
Communications & Electronics 

Drafting -= Mechanical Drawing, Map Makini;, Freehand & Perspectiva 

Illustration, Photography, Report Preparation and Duplication 
Laboratory Instruments & Techniques Record keeping. Safety, Operation of 
lab equipment (Glassware, microscopes, cameras, photography, 
physical, chemical 6* biological measurements, solution prepar- 
ation, pH, centrifuges, samples) 

Library work 



C(MXEGE 

Ciiemlst ry -- General Ctiemistry - 1 year 

Inorganic - Quantitative & Qualitative Analysis 
Organic Chemiatry with Lab 
Biochemistry with Lab 
Physiological Chemistry 

Biology - Zoology - Vertebrate, invertebrate (optional) 
Microbiology 
Botany (optional) 

Physiology 
Vertebrate Anatomy 
Histology 

Mechanical Drawing 

Drafting - Engineering Drawing 

Machine Shop Practice 

Scientific Instrument Design, Test, Calibration and Repair 
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Library Science 
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COiJJX'.E {continued) 

Medical Tt'.qtmoloBX " Animal Care. !\nycholoRlcat Testing, Drug Admlnls- 

tmtlosi. Specimen Preparation, Histology, Microscopy 
(light & Klectron) , Lab techniques - surgical proce- 
dures, record keeping, Culture-methods, photography. 
Chemical preparation & testa. Lab safety - Radiation 
tnea siirefnen t s , radiography, electrophoresis, centrl— 
f uga t ion 5 au t oma t ion 

Phy^sic^s - General Survey 
Heat 

Light ^ Optics ^ Speetroscopy , Lasers 

Acoustics 

Mechanics 

Electricity & HagnetisTn 

Electronics 

Nucleonics 

Mathematics - Advanced Algebra 

Logic & Scientific Method 
Trigonometry & Surveying 
Calculus 

Differential Equations 
Computer Operation & Programming 

Engineering - Electronics Engineering 
standards & Measurements 
D.C. A.C. Theory 
Communications 
Properties of Materials 
System design & Maintenance 
Transducers , Input^output devices 
Safety 

Envirnnmantal Science 
Patent Prc5;cction 

Geol ogy Geodesy, Astronomy, Mineralogy, Astronautics 




71 



65 



APPENDIX B 



PRACTiCAL NURSi 

The practical nurse has become an essential part of the nursing team 
which is so important in patiient eare. They are trained to function ef* 
fectively in many types of nursing situations under the supervision of 
a doctor or a registered nurg.e. 

The fulhyear program offeirs classes and laboratory instruction in the 
school and affiliated hospitals. The student is thoroughly prepared to 
take the State Board examination to qualify as a licensed practical 
nui-:? (LPN). 

Tliu Hiactical nurse may be employed by hospitals to do general 
caro. by patients to give individual care, by nursing homes, doctors' 
offices and clinics. They ma 3 ^ also work in industrial plants and govern- 
ment agencies under the sur)ervision of a physician or registered nurse. 
With additional training they may specialize in the operating room, or 



as a surgical or obstetrical t<?chnician. 

Total 

FIRST QUARTER Hours 

5-10-301 Nursing Foundations 140 

5-10-302 Nursing Perceptions 24 

5-10-303 Body Structure and Function 36 

5-10-313 Personal and Vocational Development 1 36 

5-10-310 Nursing Foundations (Clinical) 56 



292 

Sa^COND quarter 

6-10-320 Development ThTOUgh the Life Span 1 24 

5-10-311 Mental Nursing |4 

5-10-326 Medical-Surgical Nursing 1 w 

5-10-323 Geriatrics Nursmg (Clinical and P.C-D.) 120 

5-10-324 Mental Nursing (Clinical and P.C.D.) 120 



THIRD QUARTER 

5- 10-336 Medical-Surgical Nursing 2 

6- 10-337 Matemal-Newbom Nursing 

5-10-333 Development Through the Life Span 2 

5-10-339 Child Nuising 

5’10-317 Matemal-Newbom NurBing (Clinical and RC,D.) 

5-10-319 Child Nursing (Clinical and P.C.D.) 

5-10-332 Medical Nursing (Clinical and P.C.D.) 

5-10-334 Surgical Nursmg (Clinical and P.C.D.) 



FOURTH QUARTER 

5.10^346 Personal and Vocational Development 2 

5-10-3^R Medical-Surgical Nursing 3 

5- 10-340 Medical-Surgral Nursing (Clmical and P.G.D.) . 

6- 10-349 Tennmal Practice (Clini^l) 



S4B 



60 

24 

24 

24 

60 

60 

60 

60 

372 

27 

36 

ISO 

120 
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OPIRATIN6 ROOM ASilSTANT 

The need for a specialised person to perform duties as an operating 
room assistant has been established to prevent the transfer of registered 
nurses and licensed practiGal nurses froni the bedside duties. 

The program include.s theory and practice relative to operating room, 
emergency room, and recovery room procedures, and clinical experience 
in each area. The a.ssistant i.s trained to prepare the room for surgery, 
function with surgeons during surgery, and care for the room and equip- 
ment after surgery. Training is also given in ordering and securing sup- 
filies and equipment, and in reporting and recor.,M. selected data asso- 
elated with surgery. 

The operating rnom assistant functions under the direct supervision 
of the surgeon or the registered professional nurse. Reasse^ment of .ne 
health field has shown that it is economically sound to train supporting 
people to release registered nurses from assisting types of duty. 



FIRST QUAETER 

8-09=316 Charm and Personality 

5-12-311 Normal Body Structure and Function ... 

5=12-312 Operating Room Theory 

5-12=314 Operating Room Laboratory 

.5-12-318 Personal and Vocatioruil Development 
5=12=316 Operating Room Temiinology 



Hours 

. 3 

. 3 
. 5 

. 10 
. 2 
. 2 



25 



SECOND QUARTER 

(First six weel^) 

6-12-321 Abnormal Body Structui^ and Function 3 

5-12=322 Operating Room Theory — ® 

5-12=324 Operating Room Laboratory - 



(Second six weeks) 
5-12=329 Clinical Experience 



29 

30 



30 



THIRD QUARTER 

5=12-339 Clinical Experience 

80 




73 



67 



MEDICAL ASSISTANT 

Thorn iH an inc'roaBing noGt^ for trained medical assistants who can 
work with the doctors in offices, laboratories, clinics and hospitals. 

Tho field of n-iedical assisting demands flexibility and adaptability in 
a variety of nituations. It requires training in basic medical skills, office 
pr<jcedureH, terminology, and laboratory technics. The program mvolves 
clansroorn, laboratory and clinical practice in a medical office. It also 
includes practice in assisting the doctor in treating patients, care and 
setup of instruments, sterilization, preparation of medications, ordering 
supplies, and performing laboratory asts after training. Medical assist- 
ants develop an attitude of concern for the patient as well as the abluty 
to communicate with the patient, doctor, and the general public. 

Upon completion of tho program, the graduate may be employed ; 
doctors' offices, in clinics, laboratories, or hospitals. 



FIRST QUARTER 

8-09-316 Charm and personality 

8-01-333 Applied Communication Skills 3 

1-06-300 Typewriting 

5-09-311 Medical Skills 1 

5-09-310 Hematology 1 

5-09-315 Urinalysis 1 - 

5-09-317 Body Structure and Function 1 
5-09-318 Medical Terminology 1 



Hours 
. 3 
. 3 
. 3 
. 6 
. 3 
. 3 

. a 
. 2 

26 



SECOND 

8-09-330 

8-0P334 

1-02-302 

5-09-321 

5-09-319 

5-09-320 

5-09-325 

5-09-327 

509-328 



QUARTER 



Human Relations 

Applied Communication Skills 

Office Management 

Medical Skills 2 




Extended Lab 1 ........ 

Hematology 2 

Cardiography 1 

Body Structure and Function 
Medical Terminology 2 ......... 



2 

3 

3 

6 

2 

3 

3 

3 

2 



27 



THIRD QUAHTER 



5-09-301 

5-09-331 

5-09-329 

5-09-335 

5-09-336 

5-09-337 

5-09-338 

5-09-314 

5-09-339 



Medical Office Procedures 

Medical Skills 3 - -- • 

Extended Lab 2 ..... 

Microbiology 

Special Procedures 
Body Structure and Function 3 
Medical Terminology 3 
Prof^sional and Vocational Adjustment 
Extended Lab 3 



3 

4 
2 
3 
3 
a 
2 
2 
8 
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MEDICAL LABORATORY TECHNICIAN 
PROPOSED CURRICULUM 






Credit Class Lab 



Communica t ion Skills 1 
Survey of Alp,ebra 
Anatomy Physiology 
Medical Laboratory Science 1 



3 

5 

5 

_± 

17 



3 
5 

4 
2_ 

14 



0 

0 

2 

b 

6 



CoiTiTTiunlca t Ion Skills 2 
Chemistry 1 
Anatomy Physiology 
MedlGal Laboratory Science 2 



3 3 0 

4 3 2 

5 4 2 

^ 4 

17 12 8 



Third Quarter 

Communication Skills 4 
Chemistry 2 
Microbiology 

Medical Laboratory Science 3 



3 

4 

5 

6 

18 



3 

3 

3 

11 



0 

2 

4 

io 



Four th Qu a rter 

Comniunlcat Ion Skills 5 
Psychology 

American Institutions 
Medical Laboratory Science 4 



3 3 0 

5 5 0 

3 3 0 

^ _2 4 

18 13 4 



Fift h f^yarter 



Sociology 

Economics 

Medical Laboratory Sc lertce 5 
Elective 



5 5 0 

3 3 0 

7 2 4 

_3 _3 0 

18 13 4 



Sj^x^h Quarter 

Communication Skills Elective 
Social Science Elective 
Medical Laboratory Science 6 
Electtve 



3 3 0 

3 3 0 

7 2 4 

^ 3 0 

16 U 4 
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APPENDIX C 
Complete Survey Instrument 
Cover Letter 

Preliminary Curriculum Proposal for Bio- Medical Electronic 
Technology 

Table I, Proposed Curriculum for Bio- Medical Electronics 
Table II, Division of the Bio-Medical Electronics Curriculum 
Figure I, Division of Curriculum by Class Work and Laboratory 
Bio- Medical Electronic Technology Survey 




’WBBTE3R;N' WISCOI^SIIV TECHIVIC/AL IIVSTITUXE 

Bttx and Vine £: * reeta 

LA CROgSE, WIBCOr^SirV 




S40O1 



CHARLES G. RICHARI3SON 
Dlatrlot Director 



July 15, 1969 



There has been an increasing need indicated for persons capable of adapt- 
ing servicing and maintaining electronics and Instrumentation in the 
medical field. Looking to the future, w# are trying to anticipate tech- 
nician employment needs in this field. 

With a number of successful programs in both the Health and Electronics 
field, we now feel that we are capable of extending our educational 
services to the Bio-Medical Electronics field. We primarily train tech- 
nicians in many fields with both vocational and associate degree 
competencies. We need your help in determining the Blo-Medlcal portion 
of the curriculum. 



Enclosed you will find a survey and a preliminary course of study. Will 
you please complete the survey at your convenience -- but please do not 
delay too long. Enclosed is a self-addressed, stamped envelope for your 
convenience. You need only return the survey portion. 



We appreciate your cooperation with this survey, and we will send you a 
report of the results. Replies will be kept confidential and reported 
only in sunmiary totals. 




Sincerely yours. 




Wlllimi G. Welch 

Supervisor of Trade and Industry 



Center For WlBooaeto Voeational, TeclmloaJ^nd Adult Hsaucetion Diatriot No. S 



71 



PRELlMimRY CURRICULUM PROPOSAL FOR 
BIO-^MEDICAL ELECTRONIC TECHNOLOGY 



The attached sheets represent our thoughts on a curriculum to train a 
technician for the Rio-Medical Electronics or Bio-Medical Instrumentation fields. 
The curriculum is so destsned as to comply with the guidelines for associate 
degree programs in technical institutes in the State of Wisconsin, as set forth 
by the Wisconsin State Board of Vocational , Technical and Adult Education. It 
should also meet the recommendations of the American Society for Engineering 
Education and the very broad suggestions of the North Central Association of 
Colleges and Secondary Schools; hence the assignment of general subjects , mache- 
matics and physics. 



Table I shows the distribution of subjects by years and quarters, each 
quarter being twelve weeks in duration and the allotment of credit hours to 
each subject. The standard distribution of time for credit hours is used; that 
is, one credit hour for each hour of class and one credit hour for each two 
hours of laboratory* 



Table II shows the assignment by percentage of credit hours to the partlc 



ular divisions of the curriculum* 

Figure I, the circle diagram, shows the distribution of each division of 
the curriculum to class work and laboratory by per cent of credit hours* 



That portion of the curriculum devoted to bio-medlcal subjects has not 
been broken down, particularly in the second year, because this la the portion 
of the curriculum that is being developed thrcugh this survey. 

We hope that you will take the short time necessary to complete the at- 
tached questionnaire* We believe that your time will be a valuable service 
to both the medical and educational fields. 
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table I 

PROPOSED CURRICULUM FOR BIO*MEDie^L ELECTRONICS 



1st YEAR 



1st Quarter Credits 

Bio-mad Techniques 3 

Electronic Methods 3 

DC Circuits 4 

Mathematics I 5 

English Composition 3 

18 

2nd Quarter 

Bio-med Techniques 3 

AC Circuits 4 

physics I 3 

Mathematics 2 5 

Speech 3 

18 

3rd Quarter 

Bio-mad Techniques 3 3 

Electronics 5 

Physics 2 3 

Ma thema t ic s 3 4 

Social Science 3 

18 



2nd YEAR 



4th Quarter Credits 

Bio-med Techniques 3 

Electronics 3 

Bio-med Group 3 

Physics 3 3 

Basies of Computers 3 

Social Science 3 _ 

18 

5th Quarter 

Blo-raed Techniques 5 3 

Bio-med Subjects Group 10 

Social Science 5 

18 



6th Quarter 

Bio-med Techniques 6 3 

Blo-med Subjects Group 9 
Technical Report 
Writing 3 

Social Science 



18 



TABLE II 

DIVISION OF THE BIO-MEDICAL ELECmONlCS CURRICULUM 



GENERAL 

SUBJECTS 

21% 


MATHEMATICS 

13% 


PHYSICS 

8% 


ELECTOICITY 

EI^CTRONIGS 

20% 


BIO-lffiDICAL 

SUBJECTS 

38% 


English 

Composition 


Algebra 


Mechanics 


AC and DC 
Circuits 


Techniques 

Courses 


Speech 


Trlgonome try 


Heat 


Electronic 

Methods 


Equipment 


Tech report 
Writing 


Analytic 

Geometry 


Optics 


Amplifying 

Devices 


Courses to be 
determined 


Psychology 


Introduction 
to calculus 


Sound 






Economics 




Fluids and 
Gasses 







Other Social 
Sciences 



Prerequisites: High school graduation with adequate n^thema tics. 

Physics and 2 years of mathematics preferred, 

% is in quarter hours 

EHJC 



FIGURE I 

DIVISION OF CURRICULUM BY CLASS 
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WORK AND LABORATORY 
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BIO-MEDICAL ELECTRuNiC TECHNOLOGY SURVEY 
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After reviewing the preliminary curriculum for Bio-Medical Electronic Tech 
nology would you give us your recommendations for elaboration on the bio-medicaij 
electronic and science portion of this curriculum by completing the following 
survey: 

Dircctiona: Circle or cross otit the appropriate number. Progressively the 

mimbers identify whether you (1) disagree, (2) tend to disagree, (3) cannot say, 
(4) tend to agree, (5) agree with the statement. 



SPECIF uALLY: 

1 Two school years seeni to be an adequate amount of itrnie for the program* 

1 2 3 4 5 

2* An internship or clinical experience would be relevant to the training in 
this curriculum. 

1 2 3 4 5 

3. If an internship or clinical experience were included, it should follow 
the two years of school work. 

12 3 4 5 

4. The following subiects should be included in the curriculum: 

Biology 12345 

Pliyslology 1 2 3 4 5 

Chemistry 12345 

Anatomy 12345 

5. The bio-medical technician should have some knowledge of some skill in the 
following functions or systems: 



Response stimulus devices 
Monitoring devices 
Gross electrical activity 
Fine electrical activity 
pH measurement | 

X-ray 

Ultra-sonics 

Lasers 

Electrode design 
Fluid dynamics 



1 

1 

1 

1 



3 

3 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



5 

5 

5 



O 

ERIC 
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6. The 
and 



t 

f 

[ 




Si'rvo mechanisms 
Transducers 
Eiec trophorisus 
Ultra-violet processes 
Thermography 
Instrument testing 
Instrument calibration 
Others 



1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 



following ec|uipment should have a high priority for inclusion in class 
laboratory work in the bio-medical courses: 

Oscilloscopes 12345 



Amp 1 i f iers 
Carrier Amplifiers 
Differential amplifiers 



1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 



Micro electronic transmitters 
and receivers 

Cameras 



1 2 3 4 5 

1 2 3 4 5 



Regulated power supplies 
Closed circuit television 
Audio monitors 
Tape recorders 
Oscillographs 
Medical computers 
Spectrophotometers 
Blood analysers 
pH meters 

EEC and EKG devices 

Chroma tographs 

Others 



1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 .5 
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The i'ollowing might be Jobs performed 
a blo-mcdical electronic technician: 


wholly 


or in part by 


^Number now 
employed 


Servicing (repair of defec 


ts) 


1 


2 


3 


4 


5 


( 


) 


Maintaining (routine) 




1 


2 


3 


4 


5 


( 


) 


Equipment operation 




1 


2 


3 


4 


5 


( 


) 


Modification of equipment 




1 


2 


3 


4 


5 


< 


) 


Equipment application aid 




1 


2 


3 


4 


5 


( 


) 


Engineering aid 




1 


2 


3 


4 


5 


( 


) 


Others 














c 


) 




















Please enter the number 


of persons 


you 


now 


have 


that 







might be filling these jobs. 



8. How many trained technicians could you employ if they were 
available ? 

Now By 1974 

9. How is maintenance and service on your bio-medical equipment 
handled? 

Your own staff Contraeted for On call service 

10. Who Installs your equipment? 

Your own staff Contraeted for 

11. I would like a report of this survey upon its completion. ( ) 

Replies will be kept confidential and reported only In summary totals. 



NAME 



POSITION 



INSTITUTION 



DATE 



STATE 





CITY 



APPENDIX 



D 



Advisory Committee 



Agenda for Meeting at Marshfield, Wisconsin 



Report of Meeting of Committee 
Supplementary Report to Committee Meeting 




Visitors : 

12 :00 Noon : 

1:30 p : 
3:30 p.m, 

7:00 p.m. 

9:00 a.m. 

10:30 a.m, 
12:00 Noon: 



DISCUSSION OF MEDICAL ELECTRONieS 
TUESDAY “ MARCH 24 & 25 ^ 1970 



Miss Beatrice Palen, Mr. Arnold Potthast , Miss Anita Smith, 

Mr. Will'iam Welch, and Mr. John Biron 

Luncheon - St. Joseph's Hospital Conference Room No. 1. 

Visitors, Mr. David Jaye CHospltal Administrator), Dr. Norbert 
Koopman (Dean, University of Wisconsin Center) and Mr. Frederick 
WenEel 

Tour of Hospital, X-ray Departnient and Gllnical Laboratory, 
Visitors, Mr. LeRoy Ferries and Mr. Frederick Wenzel 

Discussion session - Foundation Office. Visitors, Mr. LeRoy 
Ferries Mr. James Kipp, Mr. Howard Scott, Dr. Dean A. Emanuel, 

Dr. Richard H. Ulmer. Dr. Richard D. Sautter, Mr. Frederick Wenzel 
and Mr, James Olson, 

Dinner - Knight Inn. Vlsltora, Mr. Frederick Wenzel and Mr. James 
Olson 



WEDNESDAY - MARCH 25, 1970 

Tour of the Marshfield Clinic Laboratories and Computer Center. 
Visitors, Mr. LeRoy Ferries, Mr. William Matthews, and Mr. James 
Kipp 

Coronary Care Unit - St. Joseph's Hospital. Visitors, Mr. LeRoy 
Ferries, Mr. Howard Scott, Mr, James Kipp, and Dr. Dieter M. Voss. 

Luncheon - Knight Inn. Visitors. Mr. James Olson, Mr. LeRoy Ferries 
and Mr. William Matthews 
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KEPORT OF DISCUSSION OF MEDICAL ELECTRONICS MEETING 
MARSHFIELD CLINIC, MARSHFIELD, WISCONSIN 



MARCH 24-=25, 1970 

HOST: MARSHFIELD CLINIC, MARSHFIELD CLINIC FOUNDATION, ST, JOSEPH’S HOSPITAL 

VISITORS: Miss neotriee Palen, Mr, Arnold Potthast > Miss Anita Smith, 

Mr, William Welch, and Mr, John Blron 

MARSHFIELD: Mr. David Jaye , Dr. Norb^rt Koopman, Mr, Frederick Wenzel, 

Mr, LeRoy Ferries, Mr. James Kipp, Mr, Howard Scott, Dr. Dean A. 
Emanuel, Dr. Richard H. Ulmar, Dr- Richard D. Sautter, Mr, James 
Olson, Mr, William Matthews, Dr. Dletar Mr, Voss. 

The meeting consisted of group discussions and tours of the hospital, 
clinic, and foundation facilities. The following is a condensation of the 
discussions. The discussions were very valuable in formulating the curriculum 
outline developed by Mr. Welch, 

Two technicians from the Marshfield institutions (they service all three 
Institutions) explained their electronic background and how they got started 
at Marshfield. One had long experience in Navy electronics. He was the first 
to start at Marshfield and had no medical equipment experience, but had a very 
fine electronic background. His main problem was to find out how Instruments 
were being used on patients or applied to measurement in the lab. He progressed 
from piece to piece learning their operation from manuals and factory represent'^ 
at Ives. Many pieces were added after he started and were new to everyone. 

There were schools, sponsored by manufacturers and distributors of equipment. 

The schools ware short term, one day to a week in length. Most problems requir- 
ing outside heip Involved engineering and application problems rather than ser— 
vice probletTis, 



The second technician also had military electronic experience, some of 
which was specifically In medical instrumentation repair. His transition to 
employment in medical electronics was easy, 

Questlan: Haw much would you expect a person entering the BMET field 

to know? Of course as much past experience as possible, but this Is not a 
practical approach, because there are very few parsons available with years 
of electronic exper lance, much less, medical Instrumentation experience. Tech- 
nicians with experience like the two technicians Marshfield has been able to 
get are Just not generally available. 

Question: What Is needed? A good background in basic electricity and 

electronics, specif ic things like transducers, photo electric devices, wave-- 
length of light and amplifiers would be very useful knowledge. Students 
coming out of an Electronic Technology Program might have the theoretical 
knowledge, but not the working knowledge or practical experience needed. 

Question: What about an internship or clinical experience? At what level 

of knowledge in a program would the experience be relevent? At what level would 
students be capable of performing some useful work? 
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Marshflpld Discussion 



Page 2 



One suggestion would be to start the experience in the summer between 
Clie first and second years, possibly could do some simple related tasks, 
become familiar with the medical world. In any Internship or clinical exper- 
ience some problems arise, to find Institutions to cooperate in the experience 
institutions with competent technicians o n engineer to supervise the exper- 
ience. There, are very few institutions i. jw qualified to do this. Most insti- 
tutions are just going to have tc take persons with theoretical knowledge into 



their Institution, pay them, and 
to become competent technicians. 



allow them to gain 



axp^ri ’C0 n€c^ss^ry 



» 



Schools could do more in programs to provide some hands on and familiar- 
ization experience for students. This would appear to be Important in the 
blo-medical electronics field. More workshops by manufacturers could help, 
some of these might be held at the school. Exposure, at least, to some types 
of equipment should be possible in the school. One suggestion to help in this 
would be for institutions to send equipment that Is no longer being used or 
needed to the school, where It might be good for instructional purposes. 

Group indicated there was a very deflnl*^ j need for programs to train BMET.s, 
They felt the greatest need was for technicians In routine maintenance and ser- 
vicing, and were speaking from experience. institutions can no longer rely on 
outside service for most of their service. Equipment Is becoming too widely 
used and there is too much dependence upon it to wait for service from the outside 

A sequence of job performances for technicians entering employment would 
be, first, routine maintenance. Here he would not be working under pressure or 
against time. The technician would then progress to servicing, which Implies 
working on equipment that has malfunctioned wMle in operation and may need 
Immediate service. These experiences may take several years. He then may be c,» 
capable of progressing into application and modification of equipment and in 
some cases equipment operation. Small Institutions may have some difficulty 
In taking on inexperienced technicians. The group felt, however, that in some 
cases even various experience before the training program might be valuable in 
employment. 

Are there any areas of basic electronics that would not be necessary? None 
at all. Then are we talking about an electronic technician plus? Not necessarily 
so. An Interdisciplinary approach could be used-the Introduction or related 
medical things at the same time as electronic principles are introduced. 

Things that should be emphasized. Technicians must be competent in inter- 
pretation of schematics and prints of equipment and systems. Logical trouble 
shooting techniques are also very important. Some familiarity with physiology, 
biology, anatomy, and chemistry would be desirable. Physiology would be the 
most important and chemistry would also be very helpful. Biology and anatomy are 
not as important. These need not be taught as speeiflc courses but necessary 
topics In each could be taught as a part of the technical core where they would 
relate* 

The BMET will have to have some patient relationship. Many pieces of 
equipment are used on patients and patient safety is very Important. There^are 
also times when eqalpment fails while it is connected to the patient. For 
example. In the operating room, intensive care, etc. This equipment; must be put 
into operation-many times in fhe presence of the patient. 
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Msrshfield Discussion _ age 3 

As t;he BMET matures , he must be able to communieate with medical personnel* 
This is important where equipment Is to be modified, adopted, or applied. It 
is necessary for the technician to know what is expected out of the equipment.' 

A physician expressed the opinion that any 60 bed hospital could begin to 
use a BMET. Since his hospital has had a technician, the incidents of equip** 
ment breakdowns have been remarkably reduced, and when breakdown did occur In an 
emergency, the technician could be there in a few minutes* The availability of 
a technician is very important under these conditions* It was also suggested 
that several institutions In an area might share a technician if they could not 
employ one full-time. 

There Is possibly the need for a hybrid parson (one who can operate, apply, 
and maintain)* If such a person were to be trained, it would seem better to 
train him in electronics first, then in a medical application specialty* 

Finally, there are also many relatively simple pieces of equipment that 
must be maintained, such as sterilizers, heat lamps, timers, small motors, etc. 
Some meGhanical devices also cannot be overlooked. Points emphasized again 
were* practical experience on equipment, reading of schematics. Interpretation 
of manuals, and trouble shooting techniques* 



Recorded by, 
William Welch 



\ 
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m ars kfjj (9knic ^^ounJahon 



FOR 



medical research and f ucation 



SIC N, ST. JOSEPH AVE. 
MARSHFIELD. WIB. S4448 



my 22 1 1970 



Mr. william G. welch 

125 aouth 28th Street 

La urosse, Wisconsin 5u601 

Dear Bills 

I have reviewed the mterial and woiiLd like to make the following suggestions 
for inatrumentation for the eosirse In msdieal electronics. As I Indicated 
on the phone, I would not introdiioe aigr medical type instriunents during tlM 
first quarter, but emphasise eotu’set in basic electricity, electronics in- 
cluding amplifiers, prea^lif iers, oscillosoopea and toansdueers. 'I^is course 
will probaWy have to run through at least four to six quarters. This, I 
think, iF oartieul^ly true as the equipment gets more sophisticated. You 
might even want to ccnslder spending the greater part of two quarters on 
courses of this type without introducing speeific medical Instrumantation. 

Tills may have to be worked out during the pr^ress of the course. The 
second q\iarter and third quarter, I would reverse as I have already si^gested 
and label then both physiological processes I and II. During, the second 
qi^ter thoia, I would Introduce the student to tin*©e instruments, EKG, lEG 
arid EMI. During the third quarter, I would Introduce the pH meter and its 
electrodes, the automatic balance and a blood gas analyzer f^ oxygen and 
carbon dioxide. You may want, during this third quarter, to ijitroduee soma 
of the chemical processes, particularly those aimed at pH measurei»nts. 

During the fourth quarter, I would continue work on the pH B®ter, if necessaiy , 
Introduce the caLorlmBter and spectrophotometer. During the fifth quarter, I 
woud-d introdiKe special speotrophotQmetric techniques, Incl'U^xng ultraviolet 
and fluoreseenc©. That quarter could also involve aleotrophoretie apparatus 
and an Introduction to isotope equipment for gamnia coun'U.ng. I think I would 
spend the sixth quarter reviewing such instnunents as the automatic analyzers, 
i.e. the 'i’Oirfmicon Systems. The sixth quarter shoid.d also have ei^asis on 
double shooting techniques at which tine instruments previously studied could 
be altered and the students could attei^t to solve the pa?oblem. 

As I mentioned on the jhone, if you iwed further definition ctf each om of 
these areas, I would be very happy to previxie them. I think, however, that 
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Mr, william Q. Welch - 2 - May 22, 1970 



this win give a pretty good overview o±* 30 mb of the madleal Inetnaaenta- 
tlon needs. 

Sincerely yours, 

SBlllRICK J, WENZEi 
Executive Director 
Ifersiifdeld Clinic Pomdation 



FJWijh 
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Bio- Medical Electronics Curriculum 



Proposed Curriculum 

Bio- Medical Electronics Technical Core Subject 
Bio- Medical Electronics Prograna Flow Chart 



PTO-MEDICAL ELECTRONICS 



PROPOSED CURRICULUM 



F Qua ter 

Communications Skills 1 
Technical Mathematics 1 
Electronic Methods 1 
DC Circuits 

*lntroduct ion to Bio-Medieal 
Quarter 

Communications Skills 2 
Technical Mathematics 2 
Technical Physics 1 
AC Circuits 

★Physiological Procesaes 1 

T h l^r d Quar ter 

Social Science 
Technical Mathematics 3 
Technical Physics 2 
Active Devices 
★Physiological Processes 2 

Fourt h Quarter 



Credit Glass 



3 3 

5 5 

3 1 

4 2 

Electronics _3 

18 13 

3 3 

5 5 

3 2 

4 2 

18 14 

3 3 

4 4 

3 2 

4 2 

17 13 



Lab 



0 

0 

4 

4 

2 

10 



0 

0 

2 

4 

1 

8 



0 

0 

2 

4 

3 

9 



Social Science 3 3 

Technical Physics 3 32 

Linear Electronic Circuits 5 3 

Pulse Circuits 3 2 

★I5io--M0dical Techniques 1 ^ _2, 

17 12 

Fi fth Quar ter 

Social Science 3 3 

Social Science 2 2 
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★ Technical Core courses 
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APPENDIX F 

List of Hospitals, Manufacturers, and Research Institutes 
Responding to the Survey 



Anoka State Hospital 
Anoka , Minn , 


Veterans Administration Center 
Wood , Wis . 


St. Mary’s Hospital 
Duluth, Minn. 


St. Luke’s Methodist Hospital 
Cedar Rapids , la • 


Veterans Administration Hospital 
Minneapolis , Minn . 


Mercy Hospital 
Cedar Rapids, la. 


St. Mary’s Hospital 
Minneapolis , Minn . 


Sacrt^d Heart Hospital 
Eau Claire, Wis. 


Methodist Hospital 
Sc. Louis Park, Minn. 


University of Iowa Hospital 
Iowa City , la , 


Rochester Methodist Hospital 
Rochester, Minn. 


St. Joseph’s Hospital 
Mason City, la. 


St. Mary’s Hospital 
Rochester, Minn. 


Kenosha Memorial Hospital 
Kenosha , Wls . 


St. Joseph’s Hospital 
St . Paul , Minn . 


La Crosse Lutheran Hospital 
La Crosse , Wls . 


Community Memorial Hospital 
Winona, Minn. 


St . Francis Hospital 
La Crosse, Wls- 


St. Elizabeth’s Hospital 
Appleton, Wis. 


Madison General Hospital 
Madison, Wis. 


Beloit Memarial Hospital 
Beloit, Wia. 


University of Wis. Hospital 
Madison, Wls. 


St. Joseph’s Hospital 
Chippewa , Falls , Wis . 


St. Joseph’s Hospital 
Marshfield, Wis. 


Luther Hospital 
Eau Claire, Wls 


Memorial Hospital ^ Nursing Horae 
Manovonie , Wls . 


St. Agnes Hospital 
Fond Uu Lac, Wls 


Mercy Hospital 
Oshkosh, Wls. 


Wausau Memorial Hospital 
Wausau, Wls 


St. Joseph’s Hospital 
Waukesha , Wls • 
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St. Mary's Hospital Whitlock Sales Corporation 

Wausau, Wis. Green Bay, Wil 



Mercy Hospital 
Mason City, la. 

Hospital Sisters of the 3rd Order 
of St ^ Francis 
Springfield, 111. 

E and M Instrument Co, Inc- 
HouSton, Texas 

Hewlett-^Packard Co. 

Waltham, Mass 

Beckman Instruments Inc^ 
Fullerton, Calif. 

Gunderson Clinic 
La Crosse, Wis . 

Electronics/Management Center 
N#w York, N- Y. 



Ames Company 
Elkart , Indiana 

Department of Blo'^Medlcal Engineering 
University of Wisconsin 
Madison, Wis. 

Technology/Versatronics , Inc* 

Yellow Springs , Ohio 

BioCom Inc • 

Calver City, Calif. 

Mayo Clinic 
Rochester , Minn 

Technical Education Research Center, Inc. 
Cambridge, Mass 

Medical^Reaeareh Engineering 
Great Notch, New Jersey 
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APPENDIX G 



Electrical Technology (6-0 ?») 

6-05-101 FUNDAMENTALS OF BLECTEICITY AND 

ELECTRONICS cream 

The purpose of this course is to provide information on the bawc 
fundamentals of electricity and electronics to technical students in fields 
Lher than electronics technology. Sources of 

er magnetism, resistance, inductance, capacitance, transformera tun^ 

circuits, instruments, vacuum tubes, transistors, 

waves pulse and industrial electroniCB devices are presented in a 

which' relates the subject to the specific technology f 

The iaborntory work is related to the material studied so 

stantiate the thr-iry presented. 

6-05-111 ELECTRONIC METHODS 1 3 credits 

Electronic Methods -1 is a first course for the student 
It is a non-mathematical introduction to electricity and magnrtisrm 
and D.a currents, tubes, and transistors, and tasic test >nstrumente Jhe 
course also incorporates all ti e aspects of t^°P. f ® 

tools; both hand and power, technique of soidermg and handlmg com 
ponenta, cables, printed circuitry and hardware. - 

The laboratory work in this course is aimed at ^velopmg a liking 
and curiosity for the field that is so essential to a good technician. 

6-05-116 D. C. CIRCUITS 

In D C Circuits the student is to leam the fundamental concepts of 
unidirectional circuits and the parameters asaoc^ed with 
To. have a firm foundation he must have a good ""demtendmg^^t^ 
modem concepts of electron physics and some oM of 

physics; a thorough understanding of Ohms ^w, Beries and p 
dreuits, and some of the more complex network theorems. 

The associated lab is designed to relate md reinforce the concepts 
taught with the practical aspects of th^ subject. 

6-05-121 ELECTRONIC METHODS 2 2 credits 

Electronic Methods 2 presents a non-mathematioal introduction imo 
both low and high frequent 

the block diagram approach tc several o.her electronic systenM. 

Methods 2 will also include topics involving 
the vacuum tube voltmeter; the oscilloscope; audio and radio frequency 
generators; bridges and power supplies. 

The first section of this course is design^ to give the student an 
overview of the electronic field. The second section deals with funda- 
mental test equipment used in ttie electronic industry. 

6-05-127 A. C. CIRCUITS ^ 

A C Circuits is a basic core subject in the fundamental concepts and 
th^'rio^ of alternating or bidirectional smusoidal 
wiU be instantaneous voltage and current, frequen^, ph^, 
maximum values, oomputation of power, v«tor metho^ 
tion. series and paraU^ R-G-L drcuite, senes and parrflel resonance. 



6-05-154 NON-LINEAR ELECTRONIC CIRCUITS 4 credits 

The use of am|)lifying devices in non-linear electronic circuits. The 
dcvolopment of sine wave oscillators with LRC, and RC circuits. Com- 
plex wave form j^cnorators, multivibrators^ blocking oscillators, relaxation 
oscillators, gating circuts, clippers and clampers are introduced. 

6-05-155 INDUSTRIAL ELEC^TRONICS 1 3 credits 

InduHtrial Eloctronics 1 is a study of the important industrial applica- 
tions of electron ICS, Emphasis has been given to broad techniques which 
hav<^ wide applicability to a variety of industrial equipment. Principles are 
c>f first order, but many of the devices and circuits described are those 
uetunlly used in industrial electronics. 

The laboratory section of this course, like the class work* invest igv^tes 
the practical applications of electronics to industry. 

6-05-156 INSTRUMENTATION FOR POWER 2 5 credits 

A survey of the measurements, transducers, indicating and registering 
equipment used for industrial measurement’. 

6-05-161 POWER TRANSMISSION 2 3 credits 

Advanced computational techniques applied to the solution of electrical 
power transmission system problems, 

6-05-162 POWER GENERATION 3 4 credits 

Survey c>f internal conibustion engine power stations and hydro-electric 
stations. Application of engineering economics to power generation. 

6^05-165 INDUSTRIAL El^CTRONICS 2 4 credits 

A course in industrial instrumentation and measurement. Measurement 
and analytic principles in industrial processes are Introduced along with 
types of mst rumen tat ion used in industrial processes. Analog computer 
circuits are also studied. 



64)5^166 INSTRUMENTATION FOB POWER S 4 credits 

Introduction to control principles, control system elements, computeis, 
types of controllers and final control elements, general systems of control 
layouts. 

6-05069 ELECTRONIC PROBLEM 3 credits 

The previous acquisition of theoretical knowledge and laboratory ex- 
periehco are ai?plied to a praeticiil design or research problem in the 
cdectronioi field. The student selects an approved project or problem and 
then carries it to completion. He then presents the materials, processes 
spocifiontions and results of the problem in a written report. 

L07-iq8 INTRODUemON TO COMPUTER SCIENCE 3 credits 
Tho!courae is designcKl to meet the requirements of technical students 
in the Trades and Industry Department. They will receive an introduc- 
tion to comrHiter concepfa, Recording r^??dia, flow charting, and problem 
.solutions. FORI^AN will be the computer language emphaaized with 
laboratory problems provided by the student’s own department. The 
Ntudent will also lenm to opomte the key punch machine and sorter in 
order to preimre data for inpyt die oopiputer. 



8-04-120 SURVEY OF ALGEBRA B credits 

A one-quartc^r study of basic algebra designed to review the necessary 
concepts for an unde n? t and in g of the Technicrl Mathematics sequence. 
Covers topics similar to those in Elenientery Algebra 1 and 2, A previous 
course in algebra is required. 



8-04-140 TEC1HNICAL MATHEMATICS 1 5 credits 

A study of basic algebra and trigonometry. The slide rule is covered 
early in the cour.se to fncilitAte its use throughout. Includes fundamental 
algebraic operation, equations and formulas, proportion and variation, 
graphs of algehrnic functions, trigonometric solutions of triangles, and 
vcHjtor solutions. Emphasis is placed on the use of mathematics for prob- 
lem solving. 

8-04-141 SLIDE RULE i credit 

Designed to give the student a working understanding of the basic 
.scales of the slide rule. Covers topics on scientific notation, laws of 
exponents, and the operations of multiplication, division, squaies, cubes, 
and roots. Open to anyone interested. 

8-04*^145 TECHNICAL MATHEMATICS 2 6 credits 

C’ontinues the study of algebra and trigonometry to include systems of 
equations, factoring and fractions, quadratic equations, ^ponents and 
radicals, logarithms, graphs of trigonometric functions, and complex 
numbers. Applications support the theory of each topic. 

8 04465 TECHNICAL MATHEMATICS 3 4 credits 

C’omplote.s the algebra and trigonometry needed for a study of the 
calculus. Covers such topics- as inequalities, arithmetic and geometric 
progre.ssions, trigonometric identities and equations, basic analytic geome- 
try, derivatives of algebraic functions, and the antiderivative. Calculus is 
Introduced from the graphical approach and applications are str^sed. 

8-04-160 TECHNICAL MATHEMATICS 4 4 credits 

Basically, a course in calculus emphasising applications where appro- 
priato. Reviews the meaning, of a derivative and contihu^ with topics 
on integration, transcendental functions, series expamlons, and an intro- 
duction to differential equations. Intended to prepfire the student for 
further study in higher mathematira. 

Natural Science (S»06) 

8^06400 PHYSICAL SCIENCE 1 3 credits 

Explores the fundamental laws of physics and chemist^ with a mini- 
mum use of mathemgtics. Emphasis is pla^d on the methods of science 
through dcmonstfatlons, simple experiments, and problem solving. Covers 
such topl^ ns measurement^ force and motion^ work and energy, simple 
machines, properties of fluids, h^t and temperature, and ^emical com- 
position of matter^ 



8-06-108 PHYSIOLOGICAL NEEDS OF MAN 3 credits 

Tod.'iy'H interiors are meant to fill the culturali social, and commercial 
neodR of the people who use them. The environment in which individuals 
live and work must enable them to be efficient and comfortable. 

In eliminating nn exhaustive array of data, this course is designed to 
pro-sent in an integrated and meaningful pattern the more important hu*- 
man physiological processes. The course should help thr student acquire 
n fuller knowl^ge find understanding of the way in which his body works, 

8-06-140 TECHNICAL PHYSICS 1 3 credits 

A study of basic physics with emphasis placed on problem solving. 
Clovers topics on statics, velocity and acceleratidn, force and motion, 
work, energy, power, and momentum. Includes a two-hour laboratory 
session each week for the purpose of verifying physical concepts and 
developing scientific methods of study. 

8-06-144 TECHNICAL PHYSICS 2 3 credits 

A continuation of Technical Physics 1 covering such topics as angular 
motion, properties of matter, fluid pressure and hydraulics, heat and 
temperature, wave motion, and sound. Lectures and demonstrations are 
accompanied by laboratory experiments. 

8-06-154 TECHNICAL PHYSICS 3 3 credits 

A study of the properties of light, electromagnetic waves, mirrors and 
lenses, wave interference, diffraction, relativity, atomic theory, and radio- 
activity. Emphasizes new findings of modern phyato. laboratoi^ ex- 
periments support the theory presented. 

inglish (8-01) 

8-01-140 COMMUNICATION SKILLS 1 3 credits 

The first quarter of Communication Skills is designed to give the 
student an understanding and pracLical application in the basic com- 
muniention skillH ™ Reading, Listening, and Writing. A brief history of 
the English l;m gunge is given^ Composition is stressed in written com- 
munication. Emphasis is placed on the rhetoric and structural values of 
sentenens, paragraphs, and themes. Methods of improving listening and 
reading skills are also given. 

8-0M45 COMMUNICATION SKILLS 2 3 credits 

In Communication Skills 2 the basic principles of speech ore applied 
to impriivc the listening and speaking skills of a student as a conversa- 
tionalist and formal speaker and in discussions and interviews. 

8-0M55 COMMUNICATION SKILLS 3 B Credits 

Commi mien lion Skills 3 is designed to teach the technical student to 
commiinicate with proficiency in both oral and written reports. Primarily, 
the cxiurse is designed to teach the four typ^ of technical reports, (ex^ 
tK>.sition. narration, deacription, and argumentation), and give the student 
the <ip|M>rtunity U> prepare a 5,000 to 10,000 word technical report as a 
ciilrninritlng c^xcrcise. Finally, the course offei^ the technical student an 
opixiriunlty to use his oral skills in giving a speech of demonstration, 
defense of his project, progress report of his project, and paiticlpation in 
group discussion. 



8-09=150 PSYCHOLOGY OF HUMAN RELATIONS 3 credits 
Thin cournn include^4 n brief history of psychology; the importance of 
humnn rolalions to workorK of all levels; and introduction to the learning 
process ( perception, attitudes, motivation, and the influences of heredity 
and environment); terminology necessary to understand effective human 
relations; personality *fn life and business. 

8-09-152 AMERICAN INSTITUTIONS 3 credits 

This course is offered as a guide to better understanding of the complex 
technological society in which we live. It is intended to show how we 
acquire the knowledge, skill, ideas, idealr^, and responsibilities which 
enable us to play our respective roles in that society and some of the 
factors which determine the kind of life we can make by living and 
working with others. Topics considered are: social groups, culture, culture 
changeH, social control, probleme of city living, the Americvin system of 
government, public opinion and propaganda, religion, democracy and its 
rivals, politi^l parties and elections, government and business, the de^ 
velopment of the American system of capitaUsni, and international re- 
lations. 



8-09- 154 AMERICAN COURTS 2 credits 

This course is an inquiry into the history and function of the various 
Amerlctan courts. Specinl emphasis is placed upon the methods of legal 
process as it relates to the various civil and criminal trial procedures. 

09-156 C'HILD PSYCHOLOGY 2 credits 

This course includes a study of early stages of personality atid psy- 
chomotor development and the behavior which is apparent during each 
stage; discussion includes accepted standards for normal behavior and 
human development as well as criteria for evaluating the unusual child. 

8-09-157 AMERICAN GOVERNMENT 2 credits 

This course is offered with the intent to provide the student with a 
doDpor understanding of our national system of government, its methods 
of functioning, and its relationship to the people whom it governs imder 
the tenants of a constitutional democracy. 

8-09-158 APPLIED PSYCHOLOGY 2 credits 

This course includes the basic concepts of personality, tho imporcance 
and improvemont of personality, aelf-avaluatlon, adjustment in later life, 
and the Individuars relation to others; the principles, promotion, and 
rehabilitation of mental health and its importance to American society. 

8*09-160 MARRIAGE AND THE FAMILY 3 credits 

This course includes social customs affecting the individuars concept 
of marriage, the parents’ role in determining attitudes of children toward 
marriage, motivations of an individual to marry, the development of the 
interj^ersonal relationship of man and woman from ^rly age through 
courtshjp and into marriage — expectations, resolution of conflicts, im^ 
portanoe of self- image. Discussion includes flmncial considerations, phys-^ 
leal aspects of tnnrrjage, planned parenthood, religion, i^ychologi^^l A 
emotional components of oour^hip/ marriage ceremony and divoi^. 
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1C Technical 
Education 
Research 

Center 44A Brmilr; Simoi, Ciimbridflo, Masr.icluirsiftlfi 02138 Tolophone 617-547-0430 

April 17, 1970 



Mr. William G. Welch 

Supervisor of Trade and Industry 

Western WisGonsin Technical Institute 

Sixth and Vine Streets 

La Crosse, Wisconsin 54601 



Dear Mr. Welch: 

In our previous correspondence with you on the educational 
programs to be developed for bio~medical equipment and nuclear 
medicine technicians, the need has been mentioned for a mechanism 
to ensure that the curricula and materials for those programs 
should be constantly updated to keep pace witn changes in the 
technologies. We would now like to discuss with you how this 
need might be met through an interactive network comprising 
appropriate educational institutions, employers, manufacturers 
of bio— mediGal and nuclear medical equipment, professional asso- 
ciations, interested government agencies and educational publi- 
shers . 

The present concept of the network i s that it should function 

(i) To maintain the development of educational curricula in 
step with the development of the bio-medical and nuclear 
medicine technologies 

(ii) To ensure a consta.nt exchange of information on these 
developments 

(iii) TO obtain and circulate information on the job charac- 
teristics and manpower needs of the fields, and hence 
on the opportunities and prospects of employment. 

The network is envisaged as functioning largely through collabora- 
tion between the various interested organizations in an appropriate 
locality, with TERC acting mainly as contact . center and a broker of 
information and ideas between localities. 



TERC would be glad to have your views on the matter. To faci- 
litate your reply a postcard questionnaire is enclosed, but, should 
you have more suggestions to offer, TERC would be only too pleased 
to receive them as well as the questionnaire. 






Mufil 



t {('.irlquartors . 

4*1 A Strucjl 

C.’imhi itiqii. Mnss. 0?138 



Trru: Offires in 



\ OH Qilifot ni;i 

Snllwninr. Oklafiom;i - 



^ 1Q5 



* Miiw.uiNoo, Wist tJiK-in * Spiinqlit-ld, Mnssnchusotls 
IlflMiuh niiiuns • Wat'o. Tuxa?. • Wrishinoton. D C. 



99 



- 2 - 



You will bo int. 'osted to learn that TERC is presently con- 
ducting a -qurvey of the requirements of prospective employers of 
i.in-medical equipment technicians. The results should reveal both 
what employment is likely to be on offer in the near and further 
future, ^and also what should form the basic educational curriculum 

in the field* 

We shall appreciate hearing from you* 










Cadle 



PJC/cpk 
i:nc losure 
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900 W CLAIREMONT AVENUE * EAU CLAIRE, WISCONSIN 5^t-TOl 
TELEPHONE T1S»e32 = aS71 




January 29, I97O 



Direc t or 

Vocational and Technical School 
lacrosse , Wisconsin 

Dear Sir 1 



We are interested in securing a techniGian trained in repair 
and preventive maintenance of medical laboratory ©qulporient. 

Klndiy advise this office whether your achool offers such 
training and when is the next class graduating having this 
training # 

If possible, kindly submit to us the name of at least one 
person with this training who might be interested in a position 
of this nature at our Sacred Heart Hospital in Eau Claire,, 



Sincerely yours , 



/ U//J. r. ... 

H* H. HeliTiiniak 
Personnel Director 

HHH/hh 






/ifKSP/r^^^fsrrHs Of rHf third n 'ipIf/pF st. francis 

7 |C. l|2|€Jr4fO|0 
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ST, PAUL- RAMSEY HOSPITAL 
ST, PAUL, MINNESOTA S5101 
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yestern Wisconsisn Technical Institute 
6th and Vine Streets 
La Crossa, Wisconsin 54601 



Attentions William G. Welch 

Supv. of Trade and Industry 



Dear Mr. Welch: 

Thank you for your interest in filling a much needed gap in our 
medical electronics field. As you probably know, equipment re* 
ceived from manufactures very often have to be revised or mod- 
ified to meet the needs of individual doctors. A parson trained 
to be sensitive to the special needs of doctors and capable of 
adapting equipment to meet those needs and maintaining the orlg* 
inal safety features at the same time can be an invaluable add- 
ition to any hospital or clinic facility. 

I find, after looking over your curriculum, that a decided lack 
of time is spent on electronics. After multiplying the nu^ar 
of quarters by 20% only slightly over 3-1/2 months deals with 
the problems of electronics. This is grossly inadequate for a 
person expected to trouble-shoot and repair much less adapt and 
modify medical eleetronlc equipment. 

All is not lost, however, the rest of the course is well planned 
and very worthwhile. It would be my reeoiMendation to establish 
no lass than a two-year (12 quarter) course in electronics and 
mathematics to precede a one year additional course in associated 
subjects such as you have outlined. 

Please accept this letter as constructive criticism. 

I am desirous to hear of the outcome of yom? survey. 

Yours tmly, 

Earl Sullwold 
Electronics Engineer 





ES:JM 



PS: 



Our Executive Director and Administrator is Mr. Otto M. Janke 
sho succeeded Dr. Thomas E. Broadie. O 

lUo 




ST, MARY'S 
HOSPITAL 
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720 SOUTH BROOKS STREET » MADISON, WISCONSIN 53715 



n fA no^jMORS M,D. 
B. J. BAUMAN M.D. 
J. M. ANGEVINE M.D. 

Laboratory Department 



November 4, 1969 



wn li am G. Welch 

WesteiTi Wisconsin Technical Institute 
Sixth Street, Vine to Pine 
La Crosse, Wisconsin 54601 

Dear Mr, Welch; 

I am enclosing a copy of an article, Would Your Lab Pass Inspection? , 
written by Dennis Dorsey who has been actTve in the CfolTege of American 
Pathologists Commission on Laboratory Inspection and Creditation. You 
might be particularly interested in the coranents made on page fifteen relating 
to the internal quality control program, especially the requirements of 
instrumentation and preventive maintenance programs In medical laboratories. 

I don't know how much documentation of need for biomedical electronic 
technologists you will require. Those of us working In the field are only 
too aware of our own requirements for people with the type of training you 
are proDosIng. I am sure you are aware of the fact that in the past we 
have managed to get by rather poorly using medical technologists, various 
kinds of specialists, the on-call service from the various supply houses 
and so on, but this is not going to meet the needs much longer. Most of 
our medical technologists are girls. They have serious problems with 
mechanical aspects of some of these pieces of equipment. There is no point 
in having a PhD chemist spend all of his time working with an apparatus as 
a technician. We definitely feel the need is there. The question is, how we 
are going to meet It and it seems to me that your specially trained biomedical 
electronic technician is just what we are looking for. The proposed program 
that you submitted at the meeting Thursday looks very good, I think there is 
going to be a problem of giving practical experience to those who are going 
to go into technical laboratory work. This very likely will not be as 
Important to those technicians who are planning to work in Industry but there 
is a special slant in medical laboratory work which has to do with such things 
as medical ethics, the responsibility of working with sick patients and 
the need to have the services constantly available, all of which, I think, 
present a special aspect which would require practical experience and super- 
vised experience in medical laboratories. This, of course, is going to be 
somewhat of a problem to be worked out but I am sure it can be. 

Finally, I think this program should be classified in an urgent category. 
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page two 



We need these people now. In three or four years our requirements will be 
really desperate. I think whatever we can do to speed up the program 
will be worthwhile. 

I am very anxious to cooperate with you in any way that I can, I am sure 
that the pathologists and other people working in medical laboratories are 
just as anxious as I am to see that your program and perhaps others in 
the state get going as soon as possible. 

Sincerely, 

1 ^ 

D.M. CONNORS, M.D. 

Di rector 

Laboratory Departn?ent 

0MC:lr 
end , two. 



O 
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TECHNICAL EDUCATION RESEARCH CENTER 

1^)2 MT. AUEiURN STREET, CAMBRIDGE, MASSACHUSETTS 02)38 
AREA CODE 617 547-0430 

August 1 , 1969 



Mr. William G, Welch 

Supervisor of Trade and Industry 

Western Wisconsin Technical Institute 

Sixth and Vine Streets 

La Crosse, Wisconsin 54601 



Dear Mr, Welch i 

I have received your form letter of July 15th and am replying 
to it in as much detail as time permits. 

As you may be aware, our organization has conducted a manpower 
study on the need for bio-medical equipment technicians. A copy of 
this report is enclosed. 

We have currently been engaged in developing and evaluating 
curricula for training such technicians. Programs are in existence 
at the Springfield Technical Community College in Springfield, Mass; 
and the James Connally Technical Institute in Waco, Texas. In addi- 
tion, we have been in contact with approximately a dozen other 
institutions who also conduct programs in this field. 

You might be interested to know that no one from the first 
graduating class (June 1969) from Springfield Technical Coimnunity 
College is employed by a hospital. Approximately half of the class 
is em.ployed by the bio-medical equipment industry. The rest have 
eigher gone on to further their education, with the military, or 
are employed in a different field. In addition, we have had some 
difficulty in obtaining cooperation from hospitals for purposes of 
internship . 

The reason is very simple: very few hospitals are equipped to 

supervise such technicians, much less supervise their training. We 
have felt that, ultimately, the greatest demand will be in hospitals, 
despite the fact that our survey indicated that only ten per cent of 
the projected need would be met by this employer , 

In addition to the research report, I have enclosed a draft 
copy of some thoughts regarding job descriptions and performance 
objectives of such technicians. This was developed in conjunction 
with a conference we held between a number of institutions training 
such students (including the Army sc.,ool in Denver and the Air Force 
school in Wichita Palls, Texas) , employers and professionals in the 
field. I suspect that you may find the divergent interest^ rather 
interesting . 




A Non-Profit Corporation 
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J. Abtilo to W. n. Welch - 8/7/69 



We are currently preparing a report to be published approxi- 
mately in December of this year, which will contain much informa- 
tion relating to the establishment of such a program to the 
obtaining of curricular materials and the training of teachers . 

I will make sure that you receive this report. 

In the meantime, should you wish to find out more details, 
please feel free to call either myself or Dr. John Cadle, our 
Project Director. 




Sincerely 



JEA/ dac 



Enclosures: BMET Research Report 

Job Descriptions and Performance Objectives 



CCS BMET Staff 



i 



I 
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TECHr MCAL EDUCATION RESEARCH CENTER 
142 M r. AUBURN STREET, CAMBRIDGE. MASSACHUSETTS 02 1 38 
AREA CODE 617 547-0430 



January 26 ^ 1970 



Mr. William G, Welch 

Supervisor of Trades and Industry 

Western Wisconsin Technical Institute 

6th and Vine Streets 

La Crosse, Wisconsin 54601 

Dear Mr. Welch: 

Thank you very much for your preliminary repcprt, I 
will be happy to review it at my earliest convenience* 

Enclosed you will find the draft proposal for certi^ 
fication of biomadical electronic technicians* If, after 
reviewing it, you have any suggestions, recommendations, 
or remarks, please forward them to me. 

We at Technical Education Research Center are presently 
in the process of finalizing the Phase II Report for BMET 
research* As soon as it is complete you will receive a 
copy. 



S incer e ly yours 




Dean A* DeMarre, Sc.D. 
Senior Biomedical Engineer 



DAD/cpk 
Enel , 



A NonA^rofit Corporation 
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af j33isc0it$m 

STATE BOARD 
OF 

VOCATIONAL, TECHNICAL AND ADULT EDUCATION 

ROOM 720, 1 WEST WIk.SOP^ STREET 
MADISON 537D2 



C L GREIBE6 
DiHECTDR 



April 6^ 1967 



Mr. Charles Q. Richardson* Director 
School of Vocational * Technical 
and Adult Education 
LaCroosej Wisconsin 5^601 



Subject: Progran Considerations 



Dear Mr. Richardson: 



Follovring the visit to your school by representatives from our office* the 
staff has inet and considered all of the matters which ware presented to us by you 
in several letters which concerned the dev’^lopment of prograins in your school. 

In the following material I am addressing n^self to each of the separate areas in 
your school. 

A. Agri""BuBinesB 

In light of the discussions with staff representatives* yoiir request 
for designation in this area will be reviewed for proposal at the next State 
Board meeting, 

B. Health Occupations 

In planning your new facility* you may study the following areas: 

1, Surgical aide 

2* Bio-medical electronics teehnolo^ 

3. Medical laboratory teehnolo^ 

Consideration should be given to the upgrading of equipment in the 
present health occupation areas as soon ms possible. These matters have 
been die cussed with you md your staff members by Miss Palen. 

Dr. Gupderson is invited to appear at the para-medical advisory comiidttee 
meeting on April 13 to es^lain the X-ray teclmology program. The State 
Board will ta^e this under consideration with no Indication at present that 
you are to study this area. 

Your q\iestion relative to a training program for opticianary aides will 
be studied by the State Staff with no indication at this time f^r you to 
proceed with the study in this area. 




IH 
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State of Wisconsin \ BOARD OF VOCATIONAL, TECHNICAL i ADULT EDUCATION 



October 13s 1969 



Mr. Charles G. Richardson, District Director 
Vocational, Technical and Adult Education 
District 2 

Sixth and Vine Streets 
La Crosse, Wisconsin 5^601 

Dear Mr. Richardsons 

This Is to acknowledge receipt of your recent Indication of Interest 
Form requesting consideration of the following program: 

Code No. Program Type 

IO-605-& Bio-Medical Electronics Associate Degree 

After review by the State Director and his staff you will receive notifi- 
cation of the action taken on your program request. 

Sincerely, 




Jack W. Smytha, Program Administrator 
Division of Educational Development $ 
Special Services 



John R. Plenke, Program Administrator 
Division of Occupational Services 



rg 
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WiaC0NSIN BOARD OF VCCATIONAL^ TEGfflJIGAL AND ADULT EDUCATION ^3 
Madlsooj Wlsaonaln 53T03 



Indication of Interest 



This form is an indication of Interest in the development of a new 
program and does not replace a program proposal* The information need 
not be in detail, but she\ild be a brief, realistic appraisal of the program. 



District: # 2 School: W eatern Wisconsin Technical Ins titute 

of Program: Associate ^gree Diploma 1 Year n ^ Year n 

Program Title: Blo^Medlcal Electronics 

Program Objectives: To prepare personnel capable of operating, adapt 

servicing, and maintaining electronics and Instrumentation 
_in the Bio-Medical field* 



Reason for To meet a demonstr a ted need for this type of seml-profeaslon al 

worker and to expand the a ducatlonal opportunities in 

District ^ and the state* 

All-Led Programs Presently Offered: El ectronics Technology, Electrical Power 

Technology, Medical Assistants, Operating Hoorn Assistant, 

and proposed program for Medical Lab Technicians* 

Projected Student Enrollment: 

Core and Related St^f Needs: 



Presently Employed 
Projected 



13 ^oi'e s sional staff 



1 in Bio-Madlcal specialties 



P&cillty Needs: 



Present 



Space for this program Is provided for in the new Health-Science 



Projeetea Building 



Punda Av&aiab}s for .Program Devtal^pmen't i The district will provide necessary 

funds to earr;>* out this program. 
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